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Sorry Doc. Its custom MOS/LSI. 

Match-making 1s a little out of our line. But we have 
come up with quite a few original creations. For custom 
MOS/LSI circuits. 

Over the past couple of years, 1n fact, we’ve designed 
and built well over 100 different custom LS] circuits for 
America’s leading companies. In every field, from data 
communications and computer peripherals to business 
machines, avionics and entertainment. 

A leader in creating new MOS/LSI technology, we 
pioneered high performance n-channel silicon gate 
devices with our patented COPLAMOS® technology. 
We also introduced another technological break- 
through that’s fast becoming a buzzword inthe industry. 
It’s called CLASP® which stands for COPLAMOS 
Last Stage Programmable. 


With CLASP we can complete all of the wafer 
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When the Doctor heard we were 
famous for our 


he wanted to order a bride for Frankie. 


custom work 





processing steps including metalization before defining 
the bit pattern for read-only-memories. 

Standard Microsystems provides a total capability. 
We design, develop, process, assemble and test state- 
of-the-art MOS/LSI circuits. That means we can 
design from scratch, or enter the custom cycle at any 

oint you want. And assisting us at every step is the 
atest computer-aided design and diagnostic equipment. 

So, whenever you need custom LSI, come to Standard 
Microsystems for your own special creation. 


STANDARD MICROSYSTEMS 
CORPORATION 









35 Marcus Blvd., Hauppauge, N.Y. 11787 
(516) 273-3100 TWX-510-227-8898 


We keep ahead of our competition so you can keep ahead of yours. 
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HP's New Optical Sensor Solves 
a Kaleidoscope of Problems. 


Here’ a high-resolution, high-speed reflective sensor designed for facsimile sensing, pattern recognition 
and verification, edge sensing, pencil and pen mark detection, tachometry, and scanning color bar codes. Because 
it can sense most materials optically, you can use it to count, measure, sort, and detect flaws. Typical 
applications include monitoring production mechanisms, verifying printed bar codes, reading tickets, and encoding motors. 
The HP HEDS-1000 combines an LED emitter, photo IC detector, and precision optics. The sensor module is fully 
integrated, so that no precision alignment tools, optical test equipment or special training are required for its use. It operates 
from a single 3.5 to 20V power supply and is priced at $18.50* in quantities of 100. | 


For more information or immediate off-the-shelf delivery, call 
any franchised HP Components Distributor. 
In the U.S. contact Hall-Mark, Hamilton/Avnet, Pioneer 
Standard, Schweber, Wilshire or the Wyle Distribution Group 
(Liberty/Elmar). In Canada, call Hamilton/Avnet or 


Zentronics, Ltd. *U.S. Domestic Price Only 
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AC Solid State Relays: 
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Let Mini-Circuits 


DC ISOLATED PRIMARY 


& SECONDARY so ad 


b 


Model Imped. Freq. Price 
No. ratio (MHz) (10-49) 


Models T, TH (Plastic case) 1-1 1. 15-400 $2.95 


(0.300" sq. x 0.230" high) TMO1-1 15-400 $4.95 
@TI-1H 8-300 $495 

(Actual size)} 11.5-1 1-300 $3.95 

TM01.5-1 1-300 $6.75 

12.5-6 01-100 $3.95 

TM02.5-6 01-100 $6.45 

14-6 02-200 $3.95 

TM04-6 02-200 $6.45 

T9-1 15-200 $3.45 


“ TM09-] .15-200 $6.45 
Model TMO (Metal case) @19-1H 2-90 $5.45 


(.500" L x .230" w * .255"h) T16-1 3-120 $3.95 
TM016-1 3120 $6.45 


@716-1H 7-85 $5.95 


CENTER-TAPPED DC ISOLATED 


PRIMARY & SECONDARY @ Up to 100mA DC without saturation 


Model Imped. Freq. Price 
ratio (MHz) (10-49) UNBALANCED PRIMARY ®) ¢@ 


l 05-200 $3.95 & SECONDARY 


05-200 $6.45 + 
07-200 $4.25 = 
07-200 $6.75 Model Imped. Freq. Price 


01-100 $4.25 No. ratio (MHz) (10-49) 


TM02.5-6T 01-100 $6.75 12.1 2 025-600 $3.45 
13-1T 05-250 $3.95 TMO2-1 025-600 $5.95 
TM03-1T 05-250 $6.45 13-1 5-800 $4.25 
T4-1 2-350 $2.95 TM03-1 5-800 $6.95 
TM04-1 2-350 $4.95 T4-2 2-600 $3.45 
@ 14-1H 8-350 $4.95 TM04-2 2-600 $5.95 
T5-1T 3-300 §=6$4.25 T8-1 15-250 $3.45 
TM05-1T © 3-300 $6.75 TM08-1 15-250 $5.95 
113-17 3-120 $4.25 714-1 2150 $4.25 
TM013-1T 120 TM0 14-1 2-150 $6.75° 


2625 East 14th Stre 
a 
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Interface 80: Communications designers meet the users 
Worldwide, all-digital communications networks are destined to 
have a big impact on future data-communications equipment and 
system design. In view of the emerging technologies, all hardware, 
software and even personnel policies will have to be reexamined. It 
all starts at Interface 80, the data-communications professionals’ 
conference of conferences, which always brings together users and 
designers in an instructive—and productive—atmosphere. Find out 
what top data-comm professionals consider the best ways to bring 
the future advances and developments to reality. 


p. 37 





IBM 3370 has increased recording density built-in 

Thin-film recording heads give the IBM 3370 magnetic-disk system 
twice the recording density of conventional disk systems. Because 
the heads are built in thin-film form directly on the slider assemblies 
in the drive, they fly closer to the disk, allowing higher fluxes to 
achieve the higher recording densities. The 3370 also adds an 
architecture that is the first of a new generation for handling the flow 
of information to and from the disk. 





p. 60 





Fiber optics puts EMI-proof links in computers 

One of the major features of a fiber-optic communications link is its 
immunity to electromagnetic interference: For this reason, such 
links have already been put to use in military and telecommuni- 
cations applications. But only now are they being used to 
interconnect commercial computer subsystems—and they can use 
the links. Not only are fiber-optic connections smaller in diameter 
and easier to route than their coaxial counterparts, they also can 
handle higher data rates over longer stretches. 


p. 67 





Floating-point chip slaves away for NS16000 family 
Microprocessor designs often get compromised when all the 
functions are squeezed onto a single chip. A slave processor, the 
NS16081 floating-point slave for the NS16000 family, offers 
flexibility and performance enhancements to any bus-oriented 
processor. The architecture of the NS16000 microprocessor takes 
full advantage of the slave concept—and the N16081 returns the 
favor by performing a 32-bit floating-point multiply or divide in well 
under 10 us. ! 








77 
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Once again HP makes 
your money count. 


_ The smart money’ on HP’s new 5314A Universal 
Counter because it does so much for so little. 
Now, in one low-cost counter, you can measure 
frequency up to 100 MHz, period down to 400 
nanoseconds with 100 picosecond resolution, 
and time interval with 100 ns resolution. Add 
frequency ratio, ratio averaging, totalizing 
and a full complement of time interval measure- 
ment controls and you've got a package youd 
expect to find at almost twice the 5314A’s 


Using state-of-the-art components 
common to HP’ most sophisticated 
counters, the HP5380 frequency 
counter series offers high accuracy, high 
input sensitivity, input attenuators and 
direct counting for rapid, convenient 
frequency measurement and 
adjustments. 

3381A 80 MHz, $295 ¢ 5382A 225MHz, 


$395 ¢ 5383A 520 MHz, $650. 










rsal counter for *3 









$375 price. Options: internal battery and 
charger, $95; TCXO time base, $100. 
Time interval measurement capabilities are _ 
truly outstanding at the 5314A’s price. Instead 
of limited single channel controls, or none at all, — 
the 5314A gives you both input trigger level 
and slope controls for two input channels. 
SO now you can measure pulse widths or time 
between pulses with stop and start commands 
from either one or two input control lines. 














HP’s frequency counters also save you time and money. 


‘To find out more about HP's low- 
cost laboratory grade counters and the 
- entire family of sophisticated and 
“\ versatile HP counters call your nearest 

\ HP field office. Or write for the 5314A 
- and 5380 series data sheets and © 
electronic counter brochure to Hewlett 
«.\ Packard, 1507 Page Mill Road, 
«\ Palo Alto, CA 94304. 


Prices domestic U.S.A. only 
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HP: MAKING EXPERIENCE COUNT 
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Passive components—the key to high-frequency switchers 

SI G : oe sda atid ae supplies ee on ea aoe 
: ( to handle capacitive and magnetic components. The ground rules for 
(GE selecting capacitors and designing transformers and chokes at 200 
kHz are far different than at 20 kHz. Pulse-width-modulator ICs 
present another problem at high frequency—there are just a few 
chips that can do the Job. 
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p. 87 








8086 yP’s architecture handles high-level language efficiently 
Since programs written in a high-level language use more memory 
than programs written in assembly language, designers often face a 
dilemma—ease of programming vs extra costs for memory. But 
memory requirements of the PL/M-86 compiler for the 8086 16-bit 
pP are less than 1.5 times those of the corresponding assembler. The 
key to this savings is the 8086's architecture, which uses the 
optimum number of registers to implement the HLL efficiently. 


p. 97 





Controller augments the powers of bubble memories 

A bubble-memory controller can extend a system’s capacity along 
any one or combination of three axes. When expansion is along three 
axes together, capacity soars to more than 512 Mbytes, and data 
transfers speed up to 16 Mbytes/s. The controller handles the 
interface to the host, timing signals, data transfers (optional) andthe 
data corrector/formatter in Texas Instruments’ Bubble Modular 
Array with Correction. 





p. 103 





Focus on Capacitors 

The new darlings of the microprocessor world, reduced titanate 
ceramics, are a top choice for high-speed, small-signal filtering, but 
are frequently vulnerable to temperature and humidity without 
specialized packaging. Tantalum oxides, providing the highest 
Capacitance and best stability in small packages, are becoming 
prohibitive in cost. Ultrastable polyester films can be one oversized 
alternative; low-cost aluminum electrolytics claim to be another. 
Making the best choice among advanced capacitor dielectrics is not 
easy, but this exclusive product showcase helps point the way. 


p. 119 








In the March 15 issue: 


Microcomputer Data Manual and Design Guide... FEATURING: An 
update on single-board microcomputers and a Focus Report on 
analog-|/O boards...Board-selection tables, and hardware and 
software-design guides...Operating-system pullout chart... PLUS: 
A 16-bit uP operating system. 
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The AmZ8000 
is better. 
And we can prove it 








Youve read all about the AmZ8000. Youve 
checked the specs. You've compared it with 
the other 16-bit MPUs. And you think the 
AmZ8000 is better. 

_Now you can prove it. 


ADVANCED MICRO DEVICES 
INTRODUCES THE Am96/4016 


EVALUATION BOARD. 


The Am96/4016 is a fully assembled and 
tested evaluation board designed to give you 
an easy, inexpensive way to put the AmZ8000 

through its paces. 

Use the Am96/4016 to execute AmZ8000 
software at 4MHz. Use its monitor software 
- program for register inspection, reading and 
changing of memory location, and debugging. 
Use the optional line-by-line assembler for 
writing the critical programs you need to prove 
the feasibility of your system design. 

If you want to check out your specific design 
applications by adding other components, our 
Am96/6410 board is for you. If you need to add 
more RAM, the AM96/1064 lets you add up to 
64K bytes. If you want a hard copy of your 
results, just connect the Am96/4016 to a serial 
or parallel printer. 

The Am96/4016 has an optional, low-cost 
ASCII keyboard /display, so you can use it all by 





itself. Or use it with your own CRT. Or with 
our AmSYS8/8 Z8000 Development System. 
But most of all, use it to prove once and for 


all that the AmZ8000 is the best 16-bit family 


for you. 


Standard Features: 
CPU: AmZ8002 


Memory: Sockets for up to 12K bytes 
of PROM; 8K bytes of RAM. 


Two RS232 serial ports; three 
parallel ports; three interval 
timers. 


A 4K byte monitor allowing 
program entry, modification 
and checkout. . 


SBC Format. 


Inout/Output: 
Firmware: 


Physical Size: 


Optional Features: 

4. A full alohanumeric keyboard with 
20-character display. 

. PROM-based, line-by-line assembler. 

. Additional memory expansion. 

. Universal prototyping card to add your 
Own special circuitry. 

. Card cage with integrated power 
supplies. 

. AmZ8001 adapter. 


Os On KK WD 


Advanced Micro Devices £1 


901 Thompson Place, Sunnyvale, CA 94086, Telephone: (408) 732-2400 


Advanced Micro Devices 
Mail Operations, PO. Box 4 


3/1/80 ED 


Westbury-on-Trym, Bristol BS9 3DS 


United Kingdom 


Your Supercomponents sound really super. Send me alll 


the facts. 


Personal Name 
Personal Title 
Company Name 
Town (with postcode) 


Country 


Advanced Micro Devices ¢ France: European Marketing Centre, 27, Boulevard Général-Vautrin, 06400 Cannes, France, Tel: (093) 48.59.75. Silic 314, Immeuble Helsinki, 74, rue d’Arcueil, 
94588 Rungis Cedex, France, Tel: (01) 686.91.86. Belgium: Avenue de Tervueren, 412, bte 9, 1150 Bruxelles, Belgium, Tel: (02) 771.99.93. 
Germany: Rosenheimer Str. 139, 8 Muenchen 80, West Germany, Tel: (089) 40 19 76. Italy: Centro Direzionale, Palazzo Vasari, 3rd Floor, 20090 Milano 2, Italy. Tel: (02) 21.39.020. 
United Kingdom: 16 Grosvenor Place, London SW1X 7HH, England, Tel: (01) 235-6388. 








Mepco/Electra 
State-of-the-Art Capacitors 
for Switch Mode 


Power Supplies. 














It’s a fact! Mepco/Electra’s Advanced __ Our capacitance | shies range Aron 220 uf to 
Capability, Computer Grade, Aluminum 1 Farad and we deliver — where you want 
Electrolytic Capacitors are the State-of-the-Art. them, when you want them. That’s. 
With low Equivalent Series Resistance (ESR). Mepco/Electra’s Capacitors, backed up by 
-ow inductance. 2,000 hours life at 85°C. _ tomorrow’ s technology today. 
_ Extremely wide operating range of —55°Cto | 2 
+ 105°C. Highest ripple current capability. Es your complete capacitor needs call 


Maximum case size volt-microfarads. And more. (201) 539- 2000. 


MEPCO/ELECTRA, INC. 


A NORTH AMERICAN PHILIPS company 








Sensitive traffic lights 


Comments in the Jan. 4 Reader Feed- 
back regarding your “Hydrogeneer- 
ing?” editorial (Oct. 25, 1979, p. 41) have 
provoked me into sending in my 15 
cents’ worth. 

It appears to me that one reason so 
many people do not believe there is a 
real energy shortage is that the 
powers-that-be ignore some of the 
most obvious ways of making tremen- 
dous savings. For instance: If all traffic 
lights were made traffic sensitive, so 
that vehicles would not have to wait 
at red when there was nothing coming 
the other way, more energy could be 
saved daily than most of the proposed 
government-agency programs put to- 
gether. This would not even require 
microcomputers, just simple sensors 
and logic circuits that have been 
around for a long time. 

An even lower-cost interim mod- 
ification would save hundreds of 
gallons of motor fuel daily in any and 


every small city in the country: putting | 


multiple timers on traffic lights, so 
that the timing is changed according 
to the time of day and the correspond- 
ing change in traffic patterns. 

From what I read elsewhere, there 
are many sources of energy that will 
become available as soon as the price 
of petroleum makes them economical. 
Certainly, engineering and technolog- 
ical innovation will help hold down the 
cost of alternative sources, such as 
shale and coal conversion and hydro- 
gen production, as soon as there is any 
large-scale and competitive activity in 
these fields. Energy is a commodity 
whose price should be determined by 
a free market. Uncle Sam should quit 
price fixing, subsidies and other 





wastes. As an enormous energy sav- 

ings for the taxpayer, we could do 

without about 95% of the DOE budget. 
R. Reams Goodloe 

Planning Research Corp. 

PRC-1243 O & C 3088 

Kennedy Space Center, FL 32899 


A dissatisfied customer 


I would like to describe my ex- 
periences with a manufacturer that 
advertises in your periodical as “time- 
proved, rugged and reliable.” 

We chose the manufacturer because 
of our belief in its advertisements, the 
availability of local service, the satis- 
faction of customers we knew and our 
visual inspection of the hardware. We 
bought between $15,000 and $20,000 
worth of equipment. 

We have had problems with five 
different types of boards, with the 
most problems cropping up in the 
PROM boards. To fill our order of six 
operational boards, we tested ten 
boards. We found four boards good, 
two boards heat-sensitive and re- 
pairable, and four boards not worth the 
effort to repair. The bad ones varied 
from one that burned backplane traces 
to one that didn’t have its Augat 
jumper sockets loaded. Most of the 
problems appeared the first time we 
tried to use the boards. All the prob- 
lems exhibited themselves within the 
first 24 hours of actual use. 

Having talked to enough other cus- 
tomers to conclude our experiences 
were not unique, it is my opinion that 
this company does not design a rugged 
product and does not perform the qual- 

(continued on page 14) 





Electronic Design welcomes the opinions of its readers on the issues raised 
in the magazine’s editorial columns. Address letters to Editor, Electronic Design, 
50 Essex St., Rochelle Park, NJ 07662. Try to keep letters under 200 words. 
Letters must be signed. Names will be withheid upon request. 
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LOW COST 
HIGH RELIABILITY 
REFLECTIVE OBJECT 
SENSORS 


New, low cost TRW Optron solid- 
state reflective object sensors 
offer high reliability for non- 
contact sensing applications. 


TRW Optron’s new high reliability 
OPB 708 and OPB 709 reflective ob- 
ject sensors provide excellent perfor- 
mance for non-contact sensing appli- 
cations at an inexpensive price. 

The OPB 708 is a plug-in replace- 
ment for the TIL139 reflective object 
sensor. 

The new TRW Optron devices com- 
bine a high efficiency solution grown 
gallium arsenide infrared LED with a 
silicon N-P-N phototransistor (OPB 
708) or maximum sensitivity photodar- 
lington (OPB 709) in a molded plastic 
package. The photosensor senses 
radiation from the LED only when are- 
flective object is within its field of view. 

With a LED current of 40 mA and 
with the OPB 708 positioned 0.150 
inch from a reflective surface, typical 
output current is 50 uA for a 90% dif- 
fuse reflective surface and 1.0 mA for 
a specular reflective surface such as 
aluminum foil. Under similar operating 
conditions, the output current of the 
OPB 709 is 7.5 mA and 100 mA. 

Both devices are ideally suited for 
such non-contact sensing applications 
as paper or card edge detection, motor 
speed controls, EOT/BOT sensing, 
and proximity detection. 

The OPB 708 and OPB 709 as well 
as other low cost, high reliability reflec- 
tive object sensors are immediately 
available from stock. Custom versions 
are available on request. | 

Detailed technical information on 
the OPB 708 and OPB 709 reflective 
object sensors and other TRW Optron 
optoelectronic products ... chips, 
discrete components, optically 
coupled isolators, and interrupter as- 
semblies ... is available from your 
nearest TRW Optron sales represen- 
tative or the factory direct. 


TRW orrron 


A DIVISION OF TRW INC. 


1201 Tappan Circle > 
Carrollton, Texas 75006, USA JL) 
TWX-910-860-5958 ® 
214/242-6571 
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Intel announces the 2920 Signal Processor, 
first general purpose, real-time system on a chip. 


_Good news for analog designers. 
Intel breaks a new barrier in 
microelectronics: The first intel- 
ligent chip powerful enough to 
process analog signals in real 
time. Plus a computer-aided 
development package to help 
speed your systems to market 
faster than ever before. 
Intel’s 2920 is a complete, 
micro-sized signal processing 
system that packs the equivalent 
of over 18,000 transistors on a 
single chip. It operates hundreds 
of times faster than current digital 
processors. And best of all, the 
2920 allows designers to program sys- 
tem values quickly, instead of having 
to match and tweak components. 


_A revolution in analog design 


_ has stood in the way of 





From the beginning, LSI tech- 
nology has helped designers achieve 
dramatic improvements in product 
size, design cycles and manufacturing 
economics. But until now, the speed 
and complexity of analog processing 


general purpose, single 
chip solutions for real- 
time applications. 
Today, Intel’s 2920 
Signal Processor brings 
the power and flexibility 
of LSI to the analog 
world. Because of its 
size, the 2920 can fit in 
spaces too compact for 
traditional analog 
solutions. Because the 
2920 is programmable, 
product development and time-to- 
market are speeded significantly. 
Finally, because the 2920 is a solid 
state device produced with Intel’s 
proven NMOS process, reliability 
and manufacturing repeatability are 


assured to a degree not possible 
with previous methods. 


Micro-processing for 
the real world 
Applications for the 2920 are 
as broad as your imagination. Since. 
analog designers can program the 
2920 processor to perform a large 
number of standard building block 
functions, the chip can be used as 
an entire subsystem. Implement 
such functions as complex filtering, 
waveform generation, modulation/ 
demodulation, adaptive processing, 
and even non-linear functions. 
This broad capability makes the 
2920 an ideal single chip solution 
for virtually any application in the 
DC to 10 kHz range. 

And like the digital micropro- 
cessor, the 2920 is destined to create 
entirely new classes of applications: 
products that are smaller, simpler, 
and less costly to produce. It gives a 
competitive advantage to companies 
in such areas as process control, test 


Functional Block Diagram of the 2920 Signal Processor 





and instrumentation, guidance or 
control systems, telecommunications, 
speech processing, and seismic or 
sonar signal processing. 


How the 2920 simplifies 

system development | 
Programming Intel’s 2920 Signal 

Processor is fast and easy to learn— 
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far less complex than the component 
matching it replaces. Most impor- 
tantly, Intel provides the complete 
support tools and design workshops 
you need to start designing 2920 
systems today. 
Our SP20 Support Package and 
Intel’s Intellec® Microcomputer 
Development System allow you to 
develop and debug by simulating 
your system in software. Just program 
functions according to your system 
schematic, then specify input and 
operating values. Together, Intel’s 
development aids let you see how 
your system will work before you 
even build a prototype. Best of all, 
because you develop in digital code, 
your prototype system will be dupli- 
cated precisely in manufacturing. 


Start making news with 
your product 
Everything you need to begin 
designing a new generation of real- 
time analog processing systems 
is here today: Intel’s 2920 Signal 
Processor, SP20 Sup- 
port Package, and the 
Intellec Development 
System. For detailed . 
information, including 
our new 2920 bro- 
chure, plus a schedule 
of Intel’s nationwide 
2920 Design Work- 
shops and Seminars, 
contact your local 
Intel sales office or 
distributor. Or write 
Intel Corporation, 
Literature Department, 3065 Bowers 
Avenue, Santa Clara, CA 95051. 
Or call (408) 987-8080. 
w ® d ® 
intel delivers. 
Europe: Intel International, Brussels, Belgium. Japan: 
Intel Japan, Tokyo, United States and Canadian distributors: 
Arrow Electronics, Alliance, Almac/Stroum, Component 
Specialties, Cramer, Hamilton/Avnet, Harvey, Industrial 


Components, Pioneer, Wyle/Elmar, Wyle/Liberty, 
L.A. Varah and Zentronics. 
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PLEASE SHIP: 


P-C-LITE 





U.S. & FOREIGN PAT. PEND. 


YOU ASKED FOR A 


CIRCUIT BOARD MOUNT FOR LEDs 


WITH THESE FEATURES: 


HORIZONTAL OR VERTICAL MOUNTING 
ACCEPTS STANDARD T 1% LEDs 


INCREASES LED APPARENT BRIGHTNESS AND 
VIEWING ANGLE 


MOUNTS WITHOUT ATTACHMENTS TO THE FRONT 
PANEL 


MOUNTS FLUSH, RECESSED OR FULLY EXTENDS THRU 
THE DISPLAY PANEL 


HEIGHT COMPATIBLE WITH OTHER PCB MOUNTED 
COMPONENTS FOR FRONT PANEL DISPLAY 


GUARDS AGAINST IC DAMAGE BY ELECTROSTATIC 
DISCHARGE TRANSMITTED THRU EXPOSED LED 


STABILIZES LED DURING PACKAGING AND PHYSI- 
CALLY PROTECTS AFTER ASSEMBLY 


P-C-LITE’ 
DOES IT ALL! 


AVAILABLE IN TRANSPARENT RED - GREEN - AMBER - CLEAR & YELLOW 


ORDER YOUR TRIAL SAMPLE TODAY 


CALL JOHN'S HOT LINE 
(213) 822-4727 


Special Pricing for Trial Order Only 
O 50 P-C-LITES $10.00 O LITERATURE 
COMPANY 




















STATE ZIP 








YY 39 KZ 
=z, 


MINIATURE ! 


INDICATORS P.O. BOX 986 EL SEGUNDO, CALIFORNIA 90245 (213) 822-4727 
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(continued from page 11) 
ity assurance necessary to ship a re- 
liable product. 

The journals and periodicals must 
realize that they have a responsibility 
to their readership, before their ad- 
vertisers. If an ad is false, or even 
misleading, it should not be accepted. 
If the ad makes statements, the pub- 
lishing of the ad implies that those 
statements have been proven to the 
satisfaction of the editors. 

In addition, the customer must have 
a forum in which manufacturers are 
discussed. As a service to the industry, 
this forum should be provided through 
the journals and periodicals. This could 
only help the manufacturer that really 
wants to sell “rugged and reliable” 
equipment. 

John Harpootlian 
Box 2641 
Menlo Park, CA 94025 


Ed Note: Our policy regarding ad- 
vertising is, of course, to refuse any 
advertisement deemed to be mislead-. 
ing or fraudulent (see p. 155). How- 
ever, we cannot verify qualitative 
claims like “time-proved, rugged and 
reliable.” We have passed your letter 
on to the manufacturer in question. 


A little bigger 
than you thought | 





If anyone reading our article on the 
Matsushita solid-state color TV camera 
(Jan. 18, 1980, p. 23) was wondering 
how they managed to make the camera 
look like a pair of tweezers on a PC 
board, stop wondering. At the last 
minute, our printer switched photos on 
us. The one that appeared was the E- 
Z Circuit line of PC board fabrication 
components. from Bishop Graphics 
(Westlake Village, CA), which was sub- 
sequently covered in our Feb. 15 issue, 
p. 180. Here’s the photo that should 
have run. 
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Success is a Journey. 
Not a destination. 


—Ben Sweetiand 


V Success. For us, it’s a aay 


continuous, cumulative process il ayy 
(o) Mi lalelhVdrelUr-lm-\eal(=\A-1a(=81 6 

It’s individuals who de- 
velop our new technology. 
miciilasmelelmant-laleliclel(Ulaiare more ats 
niques. Invent our new products. Anticipate our future 
markets. And if they stop, we stop. 

That's why we spend so much time encour- 
aging individual achievement. Why we recognize and 
reward personal success. Why we so firmly believe in 
alelalaialemal-aWmlelcr-t-Pum aemaar-lacclmale)) mele |(er-litalo\ agate NY 
seem at first glance. 

raX-Me)0| my ol =16) 6) (-mer-liamere)alile(-ialexomiamial=l/mlareliVdleb 
ual ability to succeed, we succeed. We can set higher 





(ofey-\icwara elem Uomerslamel-mere)alile(-ip 
~ =r — that our people will continue to 
ae surpass them. 
hie Individual success work: 
at Mostek. It has made us the 
world’s leading supplier of 
dynamic RAMs. A respected innovator in microcom- 
puters and systems. A pioneer in telecommunication 
ie) al ae) (ele hYar al ale Mm ar- (om 210m Comer (-1-lmrele)anliat-lale mem cals 
telecommunications market with the broadest 
fe) cele |Ulei mi latom=\\a-litcle) (oe 
Success. We measure ours by your ability to 
grow with it. 
Call us or write: Mostek, 1200 West Crosby 
Road, Carrollton, Texas 75006. (214) 323-8806. 


Ms Ostis 





© 1979 Mostek Corp. 
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re and more sopnisticatea, 
Y¥ demand more sophisti- 
ed household appliances. 
-airchild, we can help you 
et that demand, and stay 
2ad of the competition, by 
yplying the specialized line 
semiconductors you need 
duild your modern control 
tems. 

We have the advanced 
nponents today for you to 
sign into your controllers 
omorrow. We also have the 
sign aids and development 
tems, along with the 
Jineering expertise | 
Japplications support Bd 
1 need to keep your 
N designs onschedule. 
Already, appli- 
>es such as dish- 
shers, washers, 
ers, microwave 
ns and home air 
1ditioners are using 
ctronic devices to 

1 features, im- 

ve reliability, and 

/e Substantial ener- 
Many use simple 
srocomputers. 

tas the consumer 
luires more from 
appliances, you'll 
2d to equip your con- 
lerswith more power- 
83-bit devices that 

et those increased 
luirements. Like our 
370 microcomputer 
sIgned specifically for 
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controller applications. Its the 
easiest to use, most flexible 
microcomputer on the market 
today, and requires less soft- 
ware to do many more jobs. 
The multiple-source F3870 
gives you up to 4K bytes of 
ROM in 8-bit words. Its pro- 
grammable timer, the best 
available today, operates in 
three modes (event counter, 
interval timer or pulse width 
timer). The many other fea- 
tures, and the forthcoming 
EPROM version (F38E/0), 
make this the ideal controller 
























Pe ee ll dard 


oe ee Se ce ae mae a a ne ee a ae ae te ma tate am 


Et at ool en Ee ot tg 


Ce hh eh ok ee atest 
Fey : ay 


Stay tnere. 

Fairchild also features a 
broad line of LED and LCD 
products. Including LED 
lamps and digits, and new 
very-large-area LCDs which 
are fully hermetic, and operate 
over a wide temperature | 
range. Plus, Fairchild’s LCDs 
offer complete freedom in 
styling, formats, colors and 
symbols. 

Fairchild also has non- 
volatile memories to ensure 
that your dishwashers and 


~ washing machines re-cycle 


correctly after power outs, 
without batteries. 
Taking control of 
the appliance market 
is going to take time. 
Fairchild has the 
_ semiconductor com- 
ponents and engi- 
neering support to 
help you take control. 
The time is now. For 
more information, call 
your nearest 
Fairchild office. 


France: Fairchild Camera & Instrument S.A., 
121 Ave. d'ltalie, 75013 Paris. Tel: 331 584 
55 66. Telex: 0042 200614. Italy: Fairchild 
Semiconduttori S.P.A., Via Rosellini, 12, 20124 
Milano. Tel: 02 6 88 74 51. Telex: 36522. 
Germany: Fairchild Camera & Instrument 
(Deutschland) GmbH, 8046 Garching 
Hockbruck, Daimlerstr. 15, Munchen. Tel: 
089 320031. Telex: 52 4831 fair d. England: 
Fairchild Camera & Instrument (UK) Ltd., 
230 High St., Potters Bar, Hertfordshire EN6 
5BU. Tel: 0707 51111. Telex: 262835. 
Sweden: Fairchild Semiconductor AB, 
Svartengsgatan 6, S-11620 Stockholm. 
Tel: 8-449255. Telex: 17759. 


AIRCHILD | 








improve _ 
our memory with 
AVX multilayers 








AVX multilayer ceramic capacitors are the As a result, these conditions favor the 

| Oke) wi (exe @ 8L0) (rom Co) mel eee) e) 0) bbe romcelet- lame Ot Yone) \/ 06 Ox-m bem e)t-(cene)me-delecliebesmeclerc(Oc 

greater density memory applications. Ke) ew Ke) mm OO lem Lev ucbelcXene) Me(aceleleenetcmelacets 
Newer high-speed dynamic RAM’s, with (Oro) ales (er aN ye, Gaelet-nva le) mmeelevncmbelleyuner-tareye 

faster edge rates require capacitors with (0) 0 xa) 8) teebercmecbele-tiebeem\sieem-leteleule)m ole te 

lower impedance at high frequency to formance axial, radial and 2-pin DIP multi- 


eliminate transient currents. This placesa_ layer ceramics. Write to AVX Ceramics, 
greater emphasis on the capacitor induc- Dept T-80, P.O. Box 867, Myrtle Beach, SC 


tance and less emphasis on the bulk, SOS bf, 
board-level decoupling as in previous AVX. We'll help you improve your 
designs. memory. 


/\\//} @@iavalalens 


= Technology for the times 
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Halla) diateHantere(sgalcy 
svallale 
Blaltsalo 
Os lele Saat 


For over ten years, Intertel has been 
(ofsrsiiealiavemanleve(siaatomie)mlalomarcllelans) 
largest data processing equipment 
aarclaleirs(e1l|¢clecnmn (ors) 0(0]a1e|[alem(emtarcualle|e 
performance needs of companies like 
Bunker Ramo, Data General, and TRW. 


- With a record of unmatched performance 
Tamcalemantsce]l0samcomal(e lah) el-1-10 mtolale(> 
(GA010)s onclo10 10 0) o)-) a ial(ciatclmcitlalelsmceto ley 
to meet your advanced modem require- 
ments. Custom or standard, stand-alone 
or rack-mounted, you can add Intertel 
(©) =i\V, (ole [=1ano(=) e=1aler-le)]1yac@m.e)0] anal ©) ©)| (ert 
tion. They're priced right, delivered on 
time, and designed to fit your needs. 


Sion m’(el0 meen Calial.<iarenaacelelcinalsrmcalial 
Intertel OEModems-—the creative solution 
you've been looking for. 


Write for our descriptive literature ... or 
call Tony Rotondo now for details. Intertel, 
Inc., 6 Vine Brook Park, Burlington, MA 
01803. (617) 273-0950. 
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Coprocessor cooperates 
with 8 or 16-bit uPs 


When a microprocessor system must 
perform specialized tasks, the standard 
tactic is to add slave circuits—but now, 
for help in extending its processing 
capability, the microprocessor system 
can turn to a -coprocessor. The 
coprocessor, Intel’s 8087, is a numeric 
data processor circuit (NDP) that 
broadens the register resources and 
instruction set of the base processor. 

As described by Intel Corp. (Santa 
Clara, CA) at the ISSCC conference in 
San Francisco, an NDP mates with 
either an 8 or a 16-bit wP; and the two 
processors interpret the same instruc- 
tion stream. In response to a set of 
commands called ESCAPE operations, 
the uP calculates the data address 
when it is a memory instruction, and 
puts the address on the bus. The NDP 
then latches the address and reads the 
data from memory. 

First, the NDP reads the operand, 
then it performs the operation con- 
tained in the ESCAPE instruction and 
releases the bus to the microprocessor. 
Thus, the processor can continue work- 
ing on nonnumeric instructions, rather 
than waiting for the coprocessor to 


| centrat 
_ | PROCESSING 
UNIT 


| (op MttgRe yk 
PROCESSOR) K 


Capable of coprocessing with either 8 or 16-bit uPs. Intel’s numeric data 


finish its tasks. 
Capable of operating on seven types 


of data, the NDP handles 16, 32 and 


64-bit two’s complement integers; 32- 
bit (REAL), 64-bit (LONG; REAL), 80-bit 
(TEMPORARY REAL) binary floating- 
point numbers; and 80-bit (18-digit) 
signed packed BCD integers. Opera- 
tions performed by the NDP include 
add, subtract, multiply, divide, re- 
mainder, square root, transcendental 
functions and binary/decimal con- 
versions. 

To make a chip with the NDP’s 


number crunching ability, Intel de- 


veloped a four-state ROM implemented 
in HMOS. The device fits more than 
30,000 bits of ROM on-board, as well 
as 700 bits of RAM, a 68-bit arithmetic 
and logic unit, a fast shifter (0 to 63 
places in one clock-time) and a 68-bit- 
wide data path for high throughput. In 
all, the NDP contains the equivalent of 
more than 65,000 devices. 
Internally, the circuit contains two 
subsystems—a bus interface section 
and a floating-point execution unit. 
The multiply, divide, square root and 
remainder operations are contained in 





processor (NDP) extends the resources of the base uP. 
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a hardware arithmetic module con- 
trolled by microcode. The data path 
uses synchronous access and is pre- 
charged for easy interfacing to dif- 
ferent sources. 

Additional circuitry includes special 
hardware to count leading zeros and a 
hardware subsection to implement the 
various rounding modes specified by 
the proposed IEEE floating-point 
standard. 


Fast DAC re-creates 
0-V data accurately 


Audio, acoustic and sonar signals 
contain substantial information in the 
vicinity of “zero volts” or mid-range. 
To accurately re-create these wave- 
forms from digital data requires a d/a 
converter with exceptional small-sig- 
nal performance and no crossover dis- 
tortion near the zero level. 

Analogic (Wakefield, MA) has de- 
veloped a modular 16-bit audio DAC, 
the MP1926, with a unique sign/mag- 
nitude architecture for processing data 
near 0 V. 

At 0-V levels, the device boasts 18- 
bit linearity and settles to 0.01% of a 
5-V step, in under 3 us. Slower com- 
petitive converters offer, at best, 14-bit 
accuracy at mid-range—and at higher 
prices. | 

Linearity for the MP1929 is better 
than +1/4 LSB (4 ppm) near 0 V. The 
full-range harmonic distortion, mea- 
sured with a forthcoming deglitch 
amplifier at the output, is better than 
0.005%, or 0.0005 dB. 


HEXFETs take on 
chip form 


First they came in TO-3, then in 
plastic TO-220AB packages. Finally, 
the HEXFET devices from Interna- 
tional Rectifier (K] Segundo, CA) will 
be available as dice, with on-resistance 
tested and guaranteed—at a drain cur- 
rent of 1 A. 

The 90 X 188-mil HEXFET 2, to be 
ready in April, has one gate and one 
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source bonding pad for connection. It 
will be followed by HEXFET-8 (114 x 
180) and HEXFET-5 (250 X 250). All 
dice will be available in three voltage 
ranges: 100, 200 and 350-V. 

Because the devices are dice, which 
must be electrically probed, some specs 
of the equivalent packaged transistor 


cannot be guaranteed—notably, power ~ 


dissipation and safe operating area. In 
addition, the only problem with an on- 
resistance spec is that the final value 
depends on the customer’s care and 
skill in mounting the die. 

HEXFET power chips will not be 
available through any distributors— 
all orders are through the company. 


Photosensors lift 
interface burden 


Optical couplers no longer require 
help from several additional packages 
when the coupler’s phototransistor 
output must mate to a TTL input: The 
OPL550 photosensor can drive up to 
eight TTL loads directly. No other 
signal processing circuitry is needed. 
The discrete, individually-packaged 


photosensor comes in a buffer con- 


figuration with a totem-pole output, 
from TRW Optron, Inc. (Carrollton, 
TX). 

The new device is one member of a 
family called Photologic, which will 
eventually include other discrete build- 
ing blocks, as well as complete op- 
toelectronic couplers. All sensor ele- 
ments in the family will be either 
buffers or inverters. Both buffers and 
inverters can have either totem-pole or 
open-collector outputs. When com- 
plete, the photologic family will com- 
prise 14 different photosensors in four 
different packages. 

Photologic chips are monolithic inte- 
grated circuits which include a 
photodiode, a linear amplifier and a 
Schmitt trigger. A chip is encapsulated 
in a molded plastic package for optical 
coupling to a compatible infrared emit- 
ting diode, such as the TRW Optron 
OP-140. 

In a complete coupler, a 550 sensor 
chip is combined with a LED emitter 
in a suitable housing. Two complete 
couplers are now available from TRW 
Optron: the OPL800W, a totem-pole 
buffer in a three-lead can with a trans- 
parent lens top, and OPB9138S10, a 
totem-pole buffer in an interrupter- 
type package, with a gap in the middle. 
However, the series is designed so that 
users can purchase either complete 
packages or photosensors alone. 
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Revolutionary 


HEXFET technology 
now in medium 
m power MOSFETs. 


Off-the-shelf 
T delivery at down- 
iN i HE oe | Seems = The ratings of six smaller but 
a : 7 no less brighter new stars in the 
: x ever-expanding HEXFET line are 
na? highlighted in the table below. 
‘a 2 This advanced set of medium power 
™ .. @ Seem transistors features a_new die size 
: oe fe me. og Tot. created to provide HEXFET technology 
; i Re ae et and the established MOSFET design 
a jel \ - advantages of voltage control, ease 
UNIVE of paralleling, freedom from second 
Sen 2 For example, the 1000 piece Be 
, . , for the 100V IRF520 is only $5.95, 
| and the 400V IRF720 is just $6.30. 
‘ , £ 3 eet At such low prices, chances are these 
‘ r Se oa a new TO-3 or TO-220AB HEXFETS 
: Manas ei“ @” can make MOSFET advantages 
delivery. All HEXFETs listed in the 
table are available NOW ... from us 
or from in-depth stock of an IR 
Distributor near you. 
1 ae” «ll ee Contact us, an IR Sales Office or 
‘ # ee fle * ek ae | Rep for Tech Data, today. HEXFETs 
om Avaal ess 
Cx, ».. IRF430 IRF830 
+ ® | } \ : e oe ae ey 


breakdown and ultra-fast switching 
‘ 2 ey ee i i eeereeee = affordable for your application. 
will do a stellar job for you tomorrow! 
WORLD HEADQUARTERS: 233 KANSAS ST, EL SEGUNDO, CA 90245, U.S.A. PHONE: (213) 772-2000 TELEX: 66-4464 
EUROPEAN HEADQUARTERS: HURST GREEN, OXTED, SURREY, ENGLAND. PHONE: 8833-3215. TELEX: 95219 I@R 
Manufacturing Subsidiaries, Sales Offices, Representatives, Agents and Distributors Throughout the World. 


“ at record low costs. 
We're not a bit Hell at about 
S 
| TO-220 PACKAGE 
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Now! OPL-certified KEMET tantalums 
at easy-to-take commercial prices! 


Here’s another KEMET first! Dipped and Molded _at realistic prices, too. Now you can put extra reliabil- 
Solid Tantalum Capacitors are now available to meet ity into your present commercial equipment simply by 
the full requirements of MIL-C-49137. KEMET isthe upgrading to new KEMET QPL-certified parts. 


first to offer non-hermetically sealed solid tantalum 
KEMET® CV OPERATING CASE SIZES 
capacitors which meet total QPL requirements! _ See Tea cae re Pe 
ow you can meet MIL-spec requirements without , 
seam time and dollars to have a custom capacitor 7323 A,B,C,D 
0.1 to 330.0 uF | 
0.1 to 330.0 uF ' 


produced and tested. Just specify KEMET caps! 
"25 at 120 Hz 


The new QPL-grade solid tantalums are available 
Select the new KEMET QPL capacitors you need— 


for coupling or decoupling, blocking, by-passing and 
filtering in computers, in telemetry and data process- 
ing systems, communications, instrumentation and 
other high-reliability electronic circuits. 

Select axial or radial leaded cases, suitable for 
manual or high-speed machine insertion in your cir- 
cult boards. T323 units can even be supplied in bulk 
packaging or lead-taped on reels for use in automatic 
insertion equipment. 

KEMET Solid Tantalum QPL-certified Capacitors. 
Another step forward from the Electronics Division, 
ion, PO. Box 4928. 
#Greenville, SC 29606. 
' Phone: (803) 963-6300. 

A TWX: 810- 287-2536; 

| Telex: 57-0496. Or see 

/ your local KEMET 

| Representative. 


| KEMET OFFERS YOU MORE. 


See EEM for KEMET Capacitors 
General Catalog 















































UNION 
CARBIDE 


ELECTRONICS DIVISION 
COMPONENTS DEPARTMENT 


In Europe: Union Carbide Europe, S.A. 5, Rue Pedro-Meylan, 
Geneva 17, Switzerland. Phone: 022/47 4411. Telex: 845-22253. 
Union Carbide U.K. Limited Phone: 0325 315181 

KEMET is a registered trademark of Union Carbide Corporation. 









Japanese designs bring together 


high-performance technologies 


New structures from Japan permit 
technological combinations that push 
performance limits way forward. 
MOS devices that attain operating fre- 
quencies of 1 GHz and higher without 
submicrometer lithography are some 
of the results of innovative designs 
unveiled by Japanese companies at 
the recent ISSCC: 

a Hitachi (Tokyo) has developed a 
new structure combining a buried 
JFET load with a MOSFET to produce 
a merged form of buried-load logic 
(BL?) that offers a better packing den- 
sity than CMOS and CMOS-compati- 
bility, to boot. 

a Fujitsu (Tokyo), with 1l-um pat- 
terning, has developed a buried-chan- 
nel MOS transistor that permits such 
circuits as frequency dividers to offer 
toggle frequencies of 1.64 GHz—the 
highest ever for MOS circuit struc- 
tures, according to the company. 

» Mitsubishi (Itami) has developed 
what it calls static-induction-transis- 
tor logic (SITL) and put it on the same 
chip with subnanosecond EKCL—a 
combination that permits circuits such 





Dave Bursky 
Semiconductors Editor 
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Fine-line (1-~m) patterning and a buried-channel MOS transistor yield Fujitsu 
circuits that can operate at frequencies of up to 1.64 GHz. 


as frequency synthesizers to have 1- 
GHz input. 

s Hitachi and NEC-Toshiba have 
put MOS and bipolar advances to 
practical use in powerful LSI proces- 
sors for general-purpose applications. 

Hitachi’s merged BL? technique 
permits the fabrication of circuits able 
to take advantage of the speed of BL? 
and the low power of CMOS. Expert- 
mental circuits include an 88-stage in- 
verter chain, a binary counter and a 
full adder. 

Fabricated with 3-um MOS gates, 
the inverter chain has a minimum 
gate delay of 0.34 ns and a power-de- 
lay product of 0.17 pJ. The counter 


Mos” 
 @N 


\ 
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ends up much smaller than an equiva- 
lent TTL circuit—less than 55 mil’. 
Yet its toggle frequency is 72.5 MHz 
with a power consumption of 4.1 mW. 
That means performance comparable 
to high-speed Schottky TTL for 1/39 
the power. 


Smaller, too 


Moreover, the full adder occupies 
just 1040 wm?—about half the area of 
the very dense VMOS technology de- 
veloped at American Microsystems. 

The Fujitsu approach yields a MOS 
transistor that has what the company 
calls a built-in channel and shows a 





Combine a buried JFET load with MOSFETs, and the result is buried-load logic 
from Hitachi. Circuits using this logic form perform at almost Schottky-TTL 
speeds yet have the low power dissipation of CMOS. 
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higher carrier mobility than conven- 
tional surface-channel MOSFETs. The 
result? Much higher speed. Putting 
this device into an experimental fre- 
quency divider and a 15-stage ring os- 
cillator fabricated with every ad- 
vanced processing trick in the book— 
electron-beam generated masks, reac- 
tive sputter etching, and ion implanta- 
tion of arsenic and boron—produces 
80 to 90-ps gate delay for the ring os- 
cillator over a wide supply range. It 
also produces a toggle frequency of 
1.64 GHz for the counter. And the 
counter does it with an 8-V supply and 
just 87 mW of power. 

Over in the bipolar area, Mitsubishi 
Electric uses oxide isolation to pair its 
own SITL with ultrafast ECL. Experi- 
mental and practical circuits fabricat- 
ed with this combination include not 
only a 1-GHz prescaled synthesizer 
but also an 11-stage ring oscillator 
whose power-delay product is 0.07 pJ 
with a 1-uW/gate dissipation and 
whose delay time is 5.2 ns at a 100- 
uW/gate power level—all with a fan- 
out of three. 

The 1-GHz synthesizer packs a 1%, 
ECL prescaler and a 1000-SITL-gate 
phase-locked-loop system on one chip. 
The PLL subsystem also contains an 
11-bit programmable counter, a phase 
detector, an 11 x 120-bit ROM, and se- 
lectors and latches for control inputs 
to permit 120-channel capability. For 
all that, the chip takes up less than 
17,400 mil’, operates from a 5-V sup- 
ply and draws just 470 mW. 

Meanwhile, Hitachi and NEC-To- 
shiba have put CMOS and bipolar to 
practical use in some super general- 
purpose chips. Hitachi’s device packs 





A 173,000-mil? CMOS silicon-gate 
microprocessor developed by 
Hitachi requires just 130 mW to 
operate at a 400-ns machine-cycle 
rate. Offering an 18-line data bus 
and a 24-line address bus, the CPU 
comes housed in a 64-pin package. 
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A transistor structure that uses oxide isolation to combine sub-nanosecond 
ECL with “static induction transistor logic” allows Mitsubishi to build 
complex devices having operating frequencies in the 1-GHz region. 


sping with the internationa! 


r of the ISSCC, a West Ger- 
man company has unveiled its own 
— technological combination. Tech- 
- nische Hochschule in / 


e form puts together ‘small 


een yee to hole 3 
ity with standard buried-collector 


devices. One other wpiucie sa of 4 


10,000 CMOS gates onto a chip that 
measures 490 x 421 mils (about 
173,000 mil?). 


Short delay times 


Silicon-gate CMOS technology com- 
bined with double-layer metal enables 
the circuits on the chip to have a 4 to 
10-ns/gate delay time. When operat- 
ing with a 400-ns microinstruction cy- 
cle, the processor dissipates just 130 
mW. 

Processor capabilities include a 
large addressable memory space, 
highly efficient multitasking, special- 
purpose circuits for business data pro- 
cessing, and high-level RAS functions 
for dynamic memory control. The data 
bus is set up for 18 bits (16 data and 
two parity), and the device addressing 
range is 16 Mbytes through the use of 
a 24-bit address-save register. 


. Aichen com- 
- bines ECL with injunction logic to. 
_ develop “emitter-coupled injection 
_ logic’ (ECIL). This high-speed log- _ tio 


mpatibil- 


- they pam devices 4 is 


compromise the performance. of 
analog npn transistors fabricated 


on the same chip—in most I?L cir- 


cuits both analog and digital per- 
formance specs must be traded off 


to arrive at. the opus one 


8 ugh EB SIL. 
larger than PL rele. t 


semiconductor structure, along — 
- with multiple inputs, ‘complemen. 2 
a oo and wired-OR collector — 





Additional architectural features in- 
clude eight 16-bit working registers 
and an ALU that can operate on deci- 
mal data in either packed or unpacked 
formats. Parity-check circuits and 
scan in/out capability are included, 
and users will be able to read or write 
directly into internal processor regis- 
ters when the circuit is in its diagnos- 
tic mode. In addition, the processor 
has 117 basic commands in its instruc- 
tion set and four operating levels, and 
comes in a 64-pin package. 

Using bipolar technology, NEC-To- 
shiba has developed an 18-bit register 
and arithmetic unit that operates with 
a 400-ps microinstruction cycle. The 
RALU not only contains 1300 gates 
but also can perform a read-modify- 
write cycle in a mere 7 ns. What’s 
more, multiple RALUs may be cascad- 

ed—four units can make a 72-bit ALU 
that operates at 100 MHz. au 
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eramic capacitors replace high-cost 
tantalums at high frequencies | 


Ceramic capacitors, because of in- 
herently lower impedance than other 
dielectric materials at high frequen- 
cies, can satisfactorily substitute for 
tantalums, silver micas and other in- 
creasingly expensive capacitors on mi- 
croprocessor boards and fast logic cir- 
cuits. As a result, according to test 
data from Centralab (Milwaukee, W]), 
ceramic capacitors will make satisfac- 
tory, lower-cost replacements in many 
bypass, coupling and filter applica- 
tions involving small signals and high 
frequencies. 

What’s more, with reduced imped- 
ance come capacitance values up to 
100 times less. Substituting ceramics 
for tantalums does not require a di- 
rect matching of capacitance values. 
As the impedance curve shows, a 0.1- 
uF monolithic ceramic provides ap- 
proximately the same impedance 
curve at high frequencies as a 10-yF 
tantalum or aluminum electrolytic. 

Furthermore, Centralab’s test data 
show that ceramic capacitors have 
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A small monolithic ceramic 
capacitor has about the same 
impedance as an electrolytic 100 
times larger in capacitance. 
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greater temperature stability and 
smaller dissipation factors at high fre- 
quencies. At 85 C, for example, a l-wF 
ceramic, a 1-wF aluminum and a 1-yF 
electrolytic are fairly close in operat- 
ing impedance. At —30 C, however, 
the tantalum capacitor shows an im- 
pedance of close to 3 M at 3 MHz and 
the aluminum electrolytic shows an 
impedance of 15 to 16 . But the ce- 


TANTALUM/ALUMINUM 


p~" 
i] 
> 


3 


% OF NOMINAL ELECTROLYTIC CAPACITANCE 
be 


100kHz 1MHz 
FREQUENCY 


ramic’s impedance is less than 1 2. 
The dissipation factor of the ceramic, 
moreover, is several orders of magni- 
tude lower than either the tantalum or 
aluminum electrolytics, in the fre- 
quency range from 1 kHz to 100 MHz. 

Test results are derived from mea- 
surements of high-frequency imped- 
ance with a Hewlett-Packard 4815A 
vector impedance meter. Capacitors 
under test were connected with a spe- 
cially designed low-inductance spring 
clip, with contacts made close to the 
capacitor’s body to minimize lead in- 








10MHz 100MHz 


Far less capacitance—up to 100 times less—is required when ceramic types 
replace electrolytics, especially at frequencies above 100 kHz. 
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ductance. Every effort was made to 
minimize or otherwise account for the 
probe resistance (0.5 9), the probe in- 
ductance (8 nH), the fixture induc- 
tance (13 nH), the equivalent series re- 
sistance (ESR) and the inductance of 
the capacitor itself (8 to 7 nH). Mea- 
surements conducted at 0.5, 1, 3, 10, 


30, 50 and 100 MHz, compared 1-yF 
monolithic ceramics with 1-uwF and 22- 
LF electrolytics and 0.1-uF ceramics 
with 10-yF electrolytics. 

Centralab’s results (see Impedance 
vs Frequency Table) are among the 
first not only to establish the superior- 
ity of monolithic ceramics in high-fre- 


Electroprocessing shrinks line 
widths cleanly in microcircuits 


Electroforming metal on glass and 
other smooth-surfaced materials pro- 
duces greater interconnection density 
and line-width uniformity than cur- 
rently available with etched-metal 
processes. The result? Ultrafine — as 
thin as 1.24 um — interconnection line 
widths for hybrid-circuit chip carriers, 
addressing circuitry for nonimpact 
printing systems, thin-film sensors 
and other high-speed microelectronic 
applications. The process has been de- 
veloped by the Metrigraphics Div. of 
Dynamics Research Corp. (Wilming- 
ton, MA) 

With conventional interconnection 
processes, a hybrid-circuit substrate 
like alumina is totally coated with cop- 
per or gold interconnection material. 
A resist pattern is silk-screened onto 
the surface of the substrate and the 
exposed metal is etched away. Dis- 
solving the resist pattern reveals the 
interconnection pattern. 

The line widths obtained depend not 
only on the precision of the screened- 
on resist pattern, but also on the 
speed of the metal-etching solution. 
Fast etchants, while producing finer 
line widths, will also produce a great 
deal of undercutting and ragged 
edges on the interconnection lines. 

Dynamics Research, on the other 
hand, coats a hybrid circuit or chip- 


carrier substrate with a very thin lay- 


er (8000 A) of base metal such as nick- 
el or silver alloy. A resist pattern is 
then deposited on the surface of the 
base metal. The substrate is dipped in 
an electroplating bath. 

Unlike the etch pattern in which the 
exposed metal is eaten away by a 
chemical etchant, the new process es- 
sentially deposits new metal layers on 
the surface of a base metal, in the can- 
yons mapped out by the photoresist 
pattern. After electroforming, the re- 
sist is dissolved, and the thin layer of 
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base metal is etched away in a differ- 
ent solution. Copper or gold intercon- 
nect lines, deposited on a base layer of 
nickel, will not be affected by an etch- 
ing solution designed to dissolve the 
nickel at the base of the canyon be- 
tween the interconnect lines. 





quency applications but also to pro- 
vide the necessary guidelines for 
replacing tantalum and aluminum 
electrolytics with ceramic capacitance 
values. Tests currently being conduct- 
ed by AVX Ceramics (Myrtle Beach, 
SC) are expected to confirm Centra- 
lab’s findings. aus 


The resulting interconnection pat- 
tern. is extremely fine, with clean 
lines. Line widths down to 5 um can 
be produced routinely, and even line 
widths down to 1.25 wm can be ob- 
tained. 

Any smooth substrate can be em- 
ployed, including glass, alumina or 
sapphire, while interconnections and 
plated through-holes can consist of 
any electroplatable material. as 






See 


Fine line widths without rough edges result when new layers of metal are 


deposited on top of a previously layed-down base metal. 





Plated-through holes can be constructed on a thin glass substrate in the 
electroforming process. 
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Announcing high performance 
Z-80A in-circuit emulation 

for your Intellec 

- development system! 





Now, from RELMS$ the Z-80 SPICE boasts the new concept history on disk. With SPICE, you can. 
incredibly powerful Z-80A of in-circuit emulation called break- test your product with disk-based 
SPICE® in-circuit emulator region™ allowing you to halt emula- command files automatically, and 

: : tion and isolate a hardware fault or debug your prototype in real-time 
If you are designing Z-80 micro- a software bug. wherever you may be in the 
processor-based products, and own SPICE lets you select machine cycle development cycle. | 
or use an Intellec Microcomputer or instruction trace. SPICE lets Z-80 SPICE is only available 
Development System, then SPICE, you collect virtually unlimited trace from RELMS — Relational 


from RELMS, is the most powerful 
development and debugging tool 
available. 


Memory Systems. 

























This proven design aid lets you 
emulate in real-time Zilog’s Z-80 
and Z-80A microprocessors. SPICE 
is completely compatible and plugs 
directly into the Intellec 800, 888, 
and Series II models 220 and 230. 


SPICE lets you develop Z-80 soft- 
ware utilizing its powerful relocat- 
able macro assembler. Hardware 
can be developed at 4 MHz. 





Relational Memory Systems, Inc. 
1180 Miraloma Way 
Sunnyvale, CA 94086 
(408) 732-5520 


TWX 910 379 0014 freee nen n renee nasa asesanscnnne 


} SAM and SPICE sound really nice, RELMS! 


( I want more OJ SPICE information L] SAM infor- 
CIRCLE NUMBER 17 





mation L] Assembler information immediately! 
Call mie ats. ; 

C1] Please send me your SPICE brochure and data 
sheet. (1 Please send me your SAM brochure and 
data sheet. 11 Please send me your Relocatable 
Macro-Assembler data sheet. 


1 I’m interested in all of RELMS’ high performance 
development tools for my application, which is: 
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City State___Zip 
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Z-80A°® is a registered trademark of Zilog, Inc. 
~ RELMS® SPICE® SAM® and Breakregion™ 
SS are registered trademarks 
-_ of Relational Memory Systems, Inc. 























Intellec® is a registered 
trademark of Intel 
Corporation. 





VERSAbus conquers 16-bit uPs 
and challenges 32-bitters 


Most microprocessor buses have 
their roots in the 8-bit world and begin 
to exhibit limitations when redesigned 
to handle 16 bits. The latest 16-bit uPs 
call for such features as multiple oper- 
ating modes, asynchronous or syn- 
chronous bus operation, interrupt con- 
trol, bus error/re-entry, 16-Mbyte ad- 
dressing range and memory man- 
agement—all difficult to obtain with 8- 
bit mutations. 

But Motorola says its VERSAbus 
supports these 16-bit processors and 
looks beyond. It handles 8, 16 and 32- 
bit data transfers at 5-MHz rates from 
microprocessors with 8 to 82-bit 
architectures. 

The first hardware implementation 
of the asynchronous bus is in Motoro- 
la’s EXORmacs development  sys- 
tem for the MC68000 microprocessor, 
which typifies the new generation of 
16-bit wPs. As does other 16-bit Ps, the 
MC6800 stretches the limits of older 
buses in one or more of the following 
areas: 

a Data bus width—Present buses 
support 8 or 16-bit widths, but cannot 
be expanded to handle projected data 
widths of 32 bits. 

a Address bus width—A 16-bit ad- 
dress bus is available now; but 16- 
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Mbyte address spaces demand 24 ad- 
dress lines, and additional lines will 
have to be available for the transition 
of 32 bits. 

aAddress and data parity—Neither 
is available in today’s systems. Extra 
lines for parity bits will be needed to 
ensure data and address validity. 

aMultilevel bus arbitration—Large 
systems of the future must handle 
multiple processors with varying 
priority levels, as more and more proc- 
essors perform dedicated functions. 
Currently, less than a half-dozen CPUs 
try to control the bus, and arbitration 
involves merely determining which 
CPU requested the bus first. 

a System diagnostics—The ad- 
vanced microprocessors and micro- 
computer systems will support 
diagnostics for soft system errors, as 
well as debug and test operations. Sev- 
eral lines on the bus must be set aside 
for these functions. 

The VERSAbus, however, will han- 
dle DMA transfers, accept up to seven 
priority interrupt levels, offer a daisy- 
chained bus arbitration scheme up to 
five levels, and provide as many as 50 
peripheral I/O lines with mating 
ground returns. It has 32 address lines 
for an address range of 4-billion words. 
Power-supply lines on the bus include 
5 and +12-% levels, as well as +15-V 
levels for process control and analog 
applications. 


A development system for Ps, Motorola’s EXORmacs uses VERSAbus for 
operation with processors having 8 to 32-bit architectures. 
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Ignoring the gauntlet 


The 32-bit microprocessor may 
command the future, but at least 
three manufacturers of uP devel- 
opment systems are not yet ready to 
bow to it. A spokesman at Hewlett- 
Packard predicts that 32-bit designs 
are five years away. John Adam, 
manager of marketing services at 
GenRad/Futuredata, contends that 
a separate development system may 
not even be appropriate for 32 bit- 
ters. At Tektronix, the attitude is 
“wait and see;” if the 32-bit market 
is too narrow, Tek will not produce 
development systems to support it. 

Reacting to the introduction of 
Motorola’s EXORmacs development 
system that contains a 32-bit 
address and data bus (VERSAbus), 
the makers of ‘‘universal”’ 
development systems agreed that a 
32-bit uP might eventually be 
expected from the semiconductor 
giant. However, they are in no rush 
to get into a 32 bit market that is 
three to five years away from 
fruition. Adam states, “We try to 
represent 90% of the parts that are 
being used in 90% of startup 
designs; 75% or more of our business 
is in 8-bit support today; and the 16- 
bit is just beginning.” 

Moreover, Adam claims, when 
the memory requirements for 
operating system and user 
programs exceed 20 Mbytes, a 
development system may not make 
sense. A developer might be better 
off working directly with an end- 
product design. For uwPs up to 16 
bits, the operating system is already 
about the same size as the user 
program. Given 32-bit architecture, 
contemporary designs for a uP de- 
velopment system would probably 
not make sense. 

Another feature of the EXORmac 
system is Pascal-based language. 
All three representatives agreed 
that Pascal will be available on 
universal machines in 1980; all 
three makers include some version 
of Pascal instructions in their 1980 
plans, but they all reject planning a 
development system for a uP design 


that does not yet exist. 


Ron Shinn 
Field Bureau Editor 
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Create the right pulse and 
bring life to your new 
circuit ideas. 


Lejeune anew circuit is always chal- 
lenging, but turning an on-paper design 
into a functioning prototype is where the 
fun really begins. Signal substitution is an 
excellent way to speed this process and 
find potential design faults. For digital 
applications, the B&K-PRECISION 
Model 3300 pulse generator is the ideal 
signal source, because its capabilities are 
as wide ranging as your applications. 
The versatile 3300 lets you indepen- 
dently control pulse period, delay and 
width. The controls for these functions 
have seven discrete steps plus continuous 
vernier adjustment to allow easy selection 
in the 1Hz to SMHz frequency range and 
100ns to 1 second delay and width ranges. 
To prevent a control setting that could 
overlap pulses and create a continuous 
DC output, an OVERLAP LED signal 
the operator of an incorrect control 
setting. Four separate outputs are 
featured: 600 ohms for general purpose 











work, 50 ohms for a 15 nanosecond rise also be used as a signal source for testing 
time, aconvenient TTL output and counters and shift registers. 
a trigger output. If your current project is microprocessor 
For solving family compatibility prob- based, the 3300 can prove useful as a 
lems, the 3300 can be used as an interface substitute clock-pulse generator. It’s 
device to shift pulse levels of two bread- capable of driving several related instru- 
boarded circuits of uncommon logic ments or circuits independently. One of 
families. Distorted pulse outputs can also the most interesting applications for this 
be reconstructed so that a clean signal can instrument is to transform an ordinary 
be fed to a second stage or device. A triggered sweep scope into a delayed- 
pulse-burst capability allows the 3300 to sweep scope. We’ ve designed in a 


fixed delay mode for quick set-up. 


For details contact B& K-PRECISION 
or your local distributor: 
Germany 02-104-31147, France 54-37-09-80, 
United Kingdom 0602-302331, Switzerland 
01-820-57-47, Belgium 02-672-8400, 
Holland 090-415547, Finland 919-12076, 
Denmark 03-28-38-41, Norway 034-86-956, 
Sweden 08-54-19-80. 


DYNASCAN 
CORPORATION 


- International Sales, 6460 W. Cortland Street ¢ Chicago, IL 60635 USA 
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The resistance of a PTC 
Thermistor increases 
| dramatically at its switch- 
ing temperature, as 
depicted above. To reset 
the device, allow the PTC 
to cool and fall below its 
switching temperature. 


Bobi... 





Keystone Resettable Fuses 
are made in four styles with 
switching temperatures from 
below O°C to above 120°C. 
All are reliable protection 
devices for a wide range of 
design applications. 


Send for 
Bulletin 783 


Distributed by 
Newark 


Electronics 
Phone 
312/638-4411 











stone 


CARBON COMPANY 
Thermistor Division 
St. Marys, PA 15857 
814/781-1591 © Telex 91-4517 
CIRCLE NUMBER 20 
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Boards that mate to the bus are 
expected to be 9.25 X 14.5 in., with two 
edge-connector sites, P; and Po». P, 
contains most of the desired lines on 
a 140-pin interface; P. contains lines 
that handle the I/O, expansion to a 32- 
bit machine, serial communications 
and power. In this way, the board could 
be cut so that just the P; connector 
remained, and it would still retain a 
16-bit data path, a 24-bit address bus, 
seven-level priority interrupt control, 
five-level bus arbitration, fault detec- 
tion and control lines, and power. 

In addition to the EXORmacs, micro- 
computer board level products, slated 
for introduction in the latter half of 
1980, will use the VERSAbus struc- 
ture. It will also be applied to master- 
slave arrangements with an asyn- 


chronous master-slave protocol. Mem- 
ories, peripherals and processors with 
almost any variations in speed can be 
intermixed without restricting the 
speed of the system to that of the 
slowest device. 

Under master-slave operation, one 
processor or controller is designated as 
the current bus master, and de- 
termines data transfers to and from 
slave devices (including read, write and 
read-modify-write). In master-to-slave 
transfers, the master asserts a condi- 
tion on the bus, the proper slave re- 
sponds, the master acknowledges the 
slave, and the slave finally drops its 
response. 

Motorola offers a published specifi- 
cation describing the bus, to encourage 
industry-wide use. a= 


Thin-film, multiturn heads push 
disk recording densities way up 


Thin-film recording-head technology 
already offers reliability and_per- 
formance advantages over conven- 
tional ferrite-head technology. But 
multiturn thin-film heads will push 
the technology even further ahead— 
they could increase disk and tape-re- 
cording densities from the conven- 
tional 4 Mbits/in.? to 10 Mbits/in.? by 
the end of 1980 and to as much as 100 
Mbits/in.? by the mid-1980s. 

What’s more, eight-turn thin-film 
heads currently being designed could 
open the market for IBM 3370 plug- 
compatible and OEM disk products. 

Magnex Corp. (San Jose, CA) has 
announced, for the fourth-quarter of 
1980, a two-layer, eight-turn NiFe head 
that will operate on disks providing 635 
tracks/in., 9000 flux changes/in. and 
12,000 bits/in. Another supplier, Ap- 
plied Magnetics Corp. (Goleta, CA), 
also plans to provide such a head this 
year. 

In general, thin-film technology of- 
fers much more precision and control 
over critical high-density-transducer 
dimensions like spacing, gap and 
thickness than other manufacturing 
processes. With gap lengths and 
thicknesses in the um range and track 
widths measured as close as tenths of 
a mil, conventional manual assembly, 
handing and wiring techniques be- 
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come either impractical or cost-pro- 
hibitive. 

In particular, multiturn, multitrack 
thin-film heads offer significant per- 
formance advantages over single-turn, 
multitrack heads—notably, increased 
output signals and decreased writing 
current. In addition, of the two struc- 
tures for multiturn heads—spiral and 
layered—layered types are preferable 
because they help reduce magnetic loss 
in the magnetic yoke. 

Multiturn, multilayered types are 
fabricated in one of two ways. One way 
uses vacuum deposition through masks 
and the other uses vacuum deposition 
through photolithography. 

The advantage to the former method 
is the ability to fabricate 10 to 30 turns 
easily. The disadvantage is that multi- 
track heads are not easy to fabricate 
this way. Photolithography offers the 
advantages of simple fabrication tech- 
niques for multitrack arrays. The dis- 
advantage here is the difficulty of fab- 
ricating multilayered heads. 

Multitrack, multiturn thin-film 
heads take eight processing steps to 
fabricate. 

On the thermally oxidized silicon 
substrate, 3 wm of NiFe alloy is 
vacuum-deposited through a mask to 
form lower magnetic legs. In the sec- 
ond step, a multilayered conductor and 
insulator are deposited alternately. 
Then the number of conductor-in- 
sulator layers can be formed and 
photoetched, and the number of turns 
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©) Photoetching of multi- 
layered coils 


(d) Through hole etching 






(e) Insulator deposition 
(polyimide resin) 


(f) Through hole etching 


(g) Formation of coil 
connecting conductor 


(h) Vacuum deposition, 
electroplating of 

_Ni-Fe and photo- 
etching them 
( formation of 

upper magnetic leg) 


Fabricating multiturn, thin-film 
heads includes an oxidized silicon 
substrate, vacuum deposition and 
electroplating—and requires just four 
photoetching steps. 


formed. An aluminum conductor is 
vacuum-deposited on top of these 
layers. The final step is to deposit NiFe 
and electroplate to a thickness as small 
as 3 um. 

Eight-turn heads offer advantages 
over two turn heads. Test results at 
Hitachi confirm a reduction in write 
current—at a flying height of 0.5 um, 
an eight-turn head reduces write cur- 
rent by a factor of three. 

Another aspect of multiturn head 
design that could bring positive results 





Or Too Large 


is to manufacture the slider assembly From our wide selection of off-the-shelf products we can select the 
on the same material as the thin-film right combination to promptly meet your exact requirements whether it 
head. Magnex is proposing this fabri- is 1 or 1000 pieces. Our precision, field-proven product line includes: 
cation technique for its eight-turn thin- DC Tachometer Generators with outputs up to 45 volts/1000 rpm. 
film product. Digital Speed Indicators with easy-to-read panel-mounted LED 
Meanwhile, IBM (Yorktown display and a BCD output for interfacing with controls. 
Heights, NY) is working on fabricating Digital Comparators for panel mounting to compare BCD input data 
an integrated multiturn, thin-film re- to preselected limits. Single or double set point relays are available. 
cording head with read and write ele- Analog Meter Relay Systems for applications which require speed 
ments fabricated side by side. The monitoring with under and over speed control. 
design includes track widths of 50 and Analog Speed Indicating Systems with various speed ranges and 
100 um, pole thicknesses of 1 and 4 um scales available from stock. 


and gap thicknesses of 1 and 2 ym. Servo-Tek also manufactures DC Servo Control Systems, Adjustable- 


The windings consist of an eight- Speed Drives and. Miniature Servo Motors. 


turn bifilar, planar spiral of copper, Our products are engineered with you in mind. 


which is electroplated through a 

photoresist mask. The permalloy 

layers, composed of 81:19 Nike, are ae 

electroplated through a photoresist ® 


pattern. The insulation is fabricated 


from baked photoresist, which pro- PRODUCTS COMPANY 


vides leveling over winging conductors 
1086 Goffle Road Servo-Tek of California, Inc. 


that have high aspect ratios. An 0x- Hawthorne, Nu 07506 8155 Van Nuve Bivd. 
idized silicon substrate and cover piece 201-427-3100 Van Nuys, CA 91402 


. ; 213-786-0 
form the air-bearing slider. as 690 
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NOW-from Plessey Semiconductors 


THE WORLD'S FASTEST 
COMPARATORS 


If you think the comparators you use are fast, we’ve got 
WANES CO) UOMO] we) aeleleH Me UME MCAtmtole(s Bacvetey ce 
for high speed integrated circuit comparators and opens 
up whole new application areas in nucleonics and 
instrumentation. The propagation delay is only 3nS - 
that’s less than the time it takes for light to travel a metre! 
It’s twice as fast as the AM685 - and it’s available NOW. 








brilliant Le bene toon 
Plessey Semiconductors. 





Plessey Semiconductors Limited 

Cheney Manor, Swindon, Wiltshire SN2 2QW, UK. 
Telephone: 0793-36251 Telex: 449637. 

1641 Kaiser Avenue, Irvine, California 92714 USA. 
Telephone: 714 540 9979 Twx: 910 595 1930 

Main European Sales Offices 

Belgium, Tel: Brussels 02 733 9730 Telex: 22100. France, Tel: Paris 776 43 34 Telex: 620789. 


Italy, Tel: Milan 345 2081 Telex: 331347. Sweden, Tel: Stockholm 08 235540 Telex: 10558. 
West Germany, Tel: Munich 089/23 62-1 Telex: 5-215322. 


CIRCLE NUMBER 152 


©! PLESSEY 


P236 





Mar. 1, 1980 
ortable tape recorders perform like big machines — | | 


: Tiny dc-dc converters fit into standard DIPs ~ 





jtemulator supports popularyPs st” 


/ Conductivepastesealsleaks’) 














5 















ee 





a 












Lg 
= 
< 


~@ VALTEL 


4 





20149 Milan (Italy) - 12, Piazzale Zavattari - phone (+ 392) 4388.1 
, CIRCLE NUMBER 160 Telecommunications is our business 











Portable tape recorders give at 
full instrumentation performance | 





SE Labs (EMI) Ltd., North Feltham 
Trading Estate, Feltham, Middlesex 
TW14 OTD, England. (01) 890-1477. 
Telex: 23995. 

Modular design gives small portable 
machines the performance of big in- 
strumentation tape recorders. The 
‘ SE3000 series, from SE Labs, uses 1/4- 
in. (SE2350) or 1/2-in. (SE3500) tape 
transports that operate alone or 
coupled with a data electronics module, 
having a capacity up to 14 channels. 
The small machines provide all the 
features of conventional tape recorders 
that use 1-in. tape; they are said to be 
the only machines of their size and 
quality to offer three recording modes 
—fm, direct and PCM. 

A basic eight-channel machine using 
1/4-in. tape and offering eight speeds 
from 15/32 to 60 in./s, costs less than 


Michael Elphick 
International Editor 
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6000 pounds sterling. At the high end 
of the performance scale, a 14-channel 
IRIG-compatible recorder, using 1/2- 
in. tape, is competitively priced at 9200 
pounds. A version that provides four 
channels on 1/4-in. tape is compatible 
with older machines. 

The eight-speed tape transports in- 
corporate SE Labs’ balanced-tension 
symmetrical open-loop tape path. The 
transport case and module housing are 
molded from expanded copolymer ma- 
terial to avoid mechanical complexity 
and produce a rugged light-weight 
package. 

To get a specific recorder configura- 
tion, the user specifies the desired tape 
width, headstack configuration, 
number of data channels (record and 
reproduce are on a single card), record- 
ing and reproducing modes, and the 
accessories required to fulfill the mea- 
surement function. A user can easily 
switch from 1/4-in. to 1/2-in. tape or 
update a system. All modifications are 








made by adding plug-in or bolt-on 
hardware. 

Machines in the SE3000 series can be 
remote controlled and operated in any 
attitude—upright, on end or with the 
transport above the electronics for rack 
mounting. Maintenance is straight- 
forward because of the modular design 
and the use of ribbon connections. 

The machines comply with IRIG 
standards. A direct electronics-to-elec- 
tronics facility allows the system to be 
checked prior to recording without run- 
ning tape. A hardwired built-in 
calibrator module, with front-panel 
control and display units, provides 
complete calibration of modulators and 
demodulators and a complete checkout 
of all data channels. 

The use of CMOS logic circuitry 
ensures low power consumption and 
high noise immunity. The recorders 
can run on both ac and dc power 
sources. Built-in switching-mode pow- 
er supplies will handle any input from 
11 to 30 V de, 100 to 250 V ac (48 to 
420 Hz) or 140 to 350 V de, without the 
need for modifying voltage taps. 

The SE38000 instrumentation re- 
corder consists of a molded urethane 
copolymer box and a data box as- 
sembly. The molded box holds the tape 
transport, controls, head interfacing 
and power-supply unit, while the data 
box assembly contains the plug-in data 
channel circuits and motherboards. 

Up to 14 FM, direct, or pulse-code- 
modulated data channels are available, 
each having its own record/reproduce 
module with integral input/output 
socket. The recorder’s fully modular 
construction permits the user to choose 
only those features he needs. 

If required, each channel can record 
up to 40 hours of data in any combina- 
tion of the three recording modes—an 
especially useful feature for operation 
in the field or without an attendant. 
The portable units weigh 55 lb and are 
19 X 11 X 10 in. 

CIRCLE NO. 501 


320 


International New Products 


Tiny dc-to-de converters me DIP sockets 
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Gresham Lion Ltd., Gresham House, 


Tuickenham Rd., Feltham, Middlesex 
TW13 6HA, England. (01) 894-5511. 
Telex: 27419. 

A new series of 1-W dc-to-de con- 
verters simplifies the design and as- 
sembly of on-board power-conversion 
systems—because they fit into stan- 
dard IC sockets and printed-circuit 
board drilling patterns. In standard 24- 





pin dual-in-line packages (similar to 
those used for integrated circuits), the 
Gemini-600 series is an extension of 
Gresham Lion’s existing Gemini 
Range. 

The new converters can be inserted 
automatically and can be flow-soldered 
after insertion. Therefore, unlike most 
packaged dc-to-dce converters, they are 
completely compatible with the high- 


In-circuit emulator supports popular Ps 





Microsystem Services, 11 Duke St. 


High Wycombe, Buckinghamshire 
HP13 6EE, England. (0494) 41661. Tel- 
ex: 837187. 

A universal in-circuit emulator, the 
uSE, supports the Z80A, M6800, 8080A, 
8085, M6802 and the 8048 family of 
microprocessors. Emulation is at the 
full operating speeds of the uPs (up to 
6 MHz for the 8048). Developed by 
Millenium Systems in the U.S., the 
instrument can be used alone or with 
a dedicated microcomputer develop- 
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ment system. 

Under the in-circuit-emulation tech- 
nique, an external device (in this case, 
the uSE), replaces the microprocessor 
in a system under test. The processor 
functions can then be monitored in a 
real-time environment. When the ynSE 
is used for emulation, the micro- 
processor is removed and replaced with 
a 40-pin connector that is linked via a 
pod to the wSE. A microprocessor in the 
pod replaces the system’s CPU. 

As a stand-alone emulator, the p»SE 


speed assembly techniques used in the 
manufacture of modern electronic 
equipment. 

Though tiny, the new units have all 
the features of much larger converter 
modules. Available with single and 
dual outputs, they have output regu- 
lation and are fully isolated and short- 
circuit protected. 

For the first units in the Gemini-600 
series, the nominal input voltages are 
5 or 12 V de. Each of these input 
voltages provides five possible output 
configurations: 5 V de, 12 V de, 15 V 
de, +12 V dc and +15 V de. All outputs 
are adjustable by 5 %. 

Load regulation is a low 150 mV for 
load changes from zero to full load. 
Output ripple has a guaranteed max- 
imum value of 30 mV pk-pk. Internal 
and external circuits are protected by 
current limiting — which ensures that 
the short-circuit current is only 150% 
of full-load current. 

The dual-in-line plastic packages 
have overall dimensions of 1.28 X 0.6 
X 0.55 in. 

CIRCLE NO. 502 


handles single-step operation; sets 
hardware breakpoints; examines reg- 
isters, memory and I/O values; and 
performs diagnostic checking. Thus, 
the user has a versatile instrument for 
isolating system and subsystem faults 
during product development. The uSE 
can also execute diagnostic and test 
programs to conduct functional go/no- 
go assurance tests. An optional real- 
time trace module further increases its 
debugging capabilities. 

The wSE can connect via an RS2382 
link (operating at 110 to 9600 Bd) to any 
other computer system, converting 
that system into a microprocessor de- 
sign station. Furthermore, it can con- 
nect via the same link to a dedicated 
development system. It converts the 
system into a universal development 
system capable of handling any pro- 
cessor that the uwSE supports. 

The optional real-time trace module 
provides a comprehensive record of 128 
past operations. The trace can be set 
to trigger before or after an event by 
some predetermined period. 

CIRCLE NO. 503 
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International New Products 


Conductive paste solves rf shielding problems 


Emerson & Cuming (UK) Ltd., Colville 
Rd., Acton, London W3, England. (01) 
992-6692. 

A single-component conductive 
paste can replace soldering, welding 
and brazing, to seal the “leaks” in 
equipment that allow rf interference. 
Eccoshield SX from Emerson & Cum- 
ing is a conductive sealant and gasket- 
ing material made with a high concen- 
tration of pure silver particles in 
silicone resin. The paste has a fine 
texture and never hardens; thus, it 
remains flexible and will not flake off. 

According to the manufacturer, 
structures sealed with Eccoshield SX 
have demonstrated measured insertion 
losses of more than 100 dB for both 
electric and magnetic fields from 10 
kHz to 10 GHz. 

The paste applies to seams or threads 
with a knife or spatula. If the paste is 
too thick, toluene can be added sparing- 
ly to reduce the consistency. With re- 
duced viscosity, the paste can be ap- 





plied more quickly with a syringe. 
The product has been tested in con- 
tact with aluminum, copper, steel, 
galvanized sheet, stainless steel, brass 
and bronze—in every case, it was found 
to be compatible. Joints sealed with 
Eccoshield SX can be opened period- 
ically without the loss of shielding 
performance—provided a sufficient 


quantity of the paste remains to fill the 
gap. | 

Both the electrical and thermal con- 
ductivities are excellent. Volume re- 
sistivity of the paste is less than 0.005 
em. The thermal conductivity is ap- 
proximately 50 Btu-in. per h-ft?-°F— 
or 0.017 cal-em per S-cm?-°C. There- 
fore, Eccoshield SX can be used as a 
heat-transfer path for electronic as- 
semblies. 

The paste has been used on sheet- 
metal cabinets for electronic equip- 
ment. The walls of the cabinets were 
spot welded or bolted together, and the 
paste was applied to the seams to 
produce a continuous rf seal. In other 
applications, the material has been 
found to outperform knitted metal 
gaskets for the cover plates and entry 
ports of conduit junction boxes. In 
addition to providing shielding, the 
material formed a moisture seal and 
prevented corrosion. 
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Hard-copy unit works 
with most video displays 





Tektromx International Inc., European 
Marketing Centre, P.O. Box 827, 1180 
AV Amstelveen, The Netherlands. 
(020) 471146. Telex: 18312. 

Most video display units that have 
“Video-Output” terminals can now be 
connected directly to the Tektronix 
4632, to obtain high-quality paper 
copies of screen displays at the touch 
of a button. A new option for the 4632 
now offers improved copying of non- 
interlaced signals from sources such as 
the DEC MINC VT105 terminal. Each 
raster line of graphic or alphanumeric 
information is expanded to give 
smooth, high-resolution copies in sec- 
onds. Also, the hard-copy unit can 
provide copies of gray-scale informa- 


a2 





tion. Up to five discernible levels are 
standard, and up to 11 can be provided 
as an option. This capability makes the 
unit ideal for medical applications. A 
multiplexer is also available, so that 
the copier can be shared between as 
many as four video sources. 
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Test clips check ICs 
mounted on PC boards 


Facom S.A., 6 et 8 Rue Gustave Exffel, 
B.P. 33, 91420 Morangis, France. 
909-3423 

A series of three test-clip assemblies, 
Models 1808-16, 1808-28 and 1808-40, 
clamps onto dual-in-line ICs while 
they're mounted “in situ” on PC 
boards. The test clamps are intended 
for ICs with 14/16 pins, 26/28 pins and 






30/40 pins, respectively. To ensure 
positive contact, the pins on the test 
clamps are carefully polished and are 
made of phosphor-bronze, which is 
nickel plated and then gold plated. 
Their elasticity provides substantial 
contact pressure. The test clamps are 
compact to allow use with PC boards 
that have high component density. The 
contacts have fine tips, and a sliding 
sleeve locks to prevent accidental sepa- 
ration. CIRCLE NO. 506 


Signal generator offers 
high spectral purity 
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Adret Electronique France, 12 Avenue 
Vladimir Komarov, BP33, 78192 Trap- 
pes Cedex, France. 051.29.72. Telex: 
697821F. 

The 7100B signal generator offers all 
the features of Adret’s earlier 7100A, 
but now includes a fan for improved 
cooling. Like the 7100A, the 


ELECTRONIC DESIGN 5, March 1, 1980 





AM/FM/PM generator combines the 
spectral purity of cavity-tuned gener- 
ators with the qualities of a high per- 
formance synthesizer. It is controlled 
by a microprocessor for ease of opera- 
tion in manual setting, as well as in 
remote programming. As an example 
of the spectral purity, the generator 
achieves phase noise of —131 dB/Hz at 
12.5 kHz deviation, and a noise floor 
of —145 dB/Hz, for a carrier frequency 
of 560 MHz. The instrument has a 
frequency range of 300 kHz to 650 MHz 
with 1-Hz resolution. Options give an 
extended range of 100 kHz to 1.8 GHz. 
A self-test system allows the main 
internal signals to be monitored 
without opening the instrument. 
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Coax power atten uators 
handle 50 W at 18 GHz 






Radialle S.A., Micronde Dept., 101 Rue 
Philibert Hoffman, Zone Industrielle 
Ouest, 93116, Rosny-Sous-Bois, France 
854-8040. Telex: 220673F. 
High-performance versions have 
been added to Radialle’s range of coax- 
ial attenuators. The new attenuators 
can dissipate 50 W at 18 GHz, and are 
available with attenuations of 38, 6, 10 
or 20 dB. Equipped with Type-N pre- 
cision connectors, they cover a frequen- 
cy range of 2 to 18 GHz. Their VSWR 
is better than 1.6 from 2 to 5 GHz, and 
less than or equal to 1.35 from 5 to 18 
GHz. Attenuation accuracy is +0.3 dB 
for the 3 and 6-dB models, +0.4 dB for 
the 10-dB model and +0.8 dB for the 
20-dB model. 
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Function generator gives 
high output voltages 


N.V. Philips Gloeilampenfabreken, 
Science and Industry Div., P.O. Box 
523, 5600 AM Eindhoven, The Nether- 
lands. (040) 784616. Telex: 51573. 

A function generator, PM5131, de- 
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livers a maximum output of 30 V pk- 
pk and has facilities for both internal 
and external sweep. It provides sine, 
triangular and square waves in 
logarithmic ranges from 0.1 Hz to 2 
MHz. A frequency offset vernier allows 
an adjustment of +20%. Up to 20 dB 
of continuously variable output at- 
tenuation is provided, in addition to 
fixed attenuation, in 10-dB steps up to 
60 dB. The main output has a 50-2 
impedance, and there is a separate TTL 
output. Sweep range and period are 
adjustable. With internal sweep, the 
period can be 10 to 150 s. Housed in 
a sturdy metal case, the instrument 
measures 140 X 310 X 330 mm. Power 
consumption is 21 W. The instrument 
runs on 115 or 230 V ac, +15%. 
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IC provides circuits 
for TV AM sound channel 


een NS, 


D-7800 Freiburg, Federal Republic of 
Germany. (761) 5171. Telex: 7-72715. 
A bipolar IC, TDA1235, provides an 
AM sound channel for a television 
receiver. It includes a symmetrical 
i-f amplifier (with good limiting char- 
acteristics), a symmetrical coincidence 
demodulator, a volume-control circuit 
(with Fletcher-Munson characteris- 
tics), bass and treble control and an 
impedance converter for direct drive of 
a power amplifier. The volume, bass 
and treble controls are de driven so that 
they can be operated by linear poten- 
tiometers for simplicity. Access for a 
video recorder is provided by the IC. 
CIRCLE NO. 510 


EPROM programmer 
is controlled by uP 


Intersil Electronics Ltd., Snamprogetti 
House, Basing View, Basingstoke, 
Hampshire RG21 2YS, England. (0256) 
57361. Telex: 858041. 

A microprocessor-controlled pro- 
grammer, Model 6920, is intended for 
use with IM87C48/C41 single-chip mi- 
crocomputers and IM6653 and IM6654 





CMOS EPROMs. An expansion capa- 
bility for up to three additional types 
of EPROMs is provided in the hard- 
ware. The programmer can be operated 
with a terminal, as a stand-alone unit 
or as a peripheral to a computer. In- 
terfaces for RS232C and 20-mA current 
loop are built in. Any of 14 different 
baud rates, from 50 to 9600, can be 
selected by a switch on the rear panel. 
The microprocessor firmware contains 
16 different editing, loading, listing 
and programming commands. Data 
can be loaded or dumped in ASCII, 
hexadecimal or BNPF formats, dis- 
played in any of 15 number bases, or 
used for EPROM programming in 
either complementary or normal 
modes. Check-sum generation ensures 
data accuracy; EPROMs are checked 
for erasure and verified during each 
programming execution. The unit oper- 
ates from line power of 120 V, 60 Hz 
or 240 V, 50 Hz—operating voltage is 
field selectable and separate fuses are 
provided for each voltage. In single 
quantities the 6920 system costs £ 695. 
Optional cables (6921 for RS232C and 
6922 for current loop) are £ 36 each. 
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Stepper motors are 
fast yet powerful 





Nippon Pulse Motor Co., Ltd., No. 
13-16, 2-Chome, Hongo, Bunkyo-ku, 
Tokyo 113, Japan. (03) 813-8841. Telex: 
J23539. 

Stepper motors in the PA series 
provide large output and superior re- 
sponse, even at high pulse rates. 
Models PA-62, PA-49 and PA-35 pro- 
vide stable operation over a range of 
starting rates and with wide variations 
in pulse rate. All three are 4-phase 
units with 15° step angles, and have 
maximum starting pulse rates of 1000 
pulses/s. The largest of the three units, 
PA-62, weighs 500 g and has a peak 
holding torque of 1500 g-cm. The 
smallest unit, PA-35, weighs 230 g and 
has a peak holding torque of 400 g-cm. 
Suitable drive units for these motors 
are available from the manufacturer. 

CIRCLE NO. 512 
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Go to the big design centers of 
Western Europe and you’ll find 
Electronic Design actively used in 
the major technical project 
decisions. That’s because Electronic 
Design has the most essential 
editorial package of any electronics 
publication for today’s engineer and 
engineering manager plus the all 
important OEM engineering and 
engineering management circulation 
to back it: 


Circulation & Market Coverage 


@ 16,192 subscribers in Western 
Europe—the largest of any 
electronics publication 

@ Largest design engineering 
community in the world 

® Total international circulation 
approaching 20,000 subscribers 

@® Worldwide market coverage over 
112,000 

@ Pass-along projecting circulation 
to more than five times audited 
circulation—85,000 in Western 
Europe 


Electronic Design circulation 
in some principal design centers 
of Western Europe 


England 3,674 
France 1,849 


West Germany 3,110 
Italy 1,844 
Netherlands 872 


Sweden 1,232 


































Contact your Electronic Design 
representative 


For Rates and Dates-call, write, twx: 


UNITED KINGDOM, SCANDINAVIA 
Constance McKinley 

50 Essex St., Rochelle Park, NJ 07662 
Phone: (201) 843-0550; TWX: 710-990-5071 


BELGIUM, HOLLAND, SWITZERLAND 
W.J.M. Sanders, S.|.P.A.S. 
Raadhuisstraat 24-P.0. Box 25 

1484 EN Graft-de-Ryp, Holland 

Tel: 02997-1303 and 3660 

Telex: 13039 SIPAS NL 

Telegrams: SIPAS-Amsterdam 


FRANCE 

Annick Wolff, Promotion Presse Internationale 
7 ter Cour des Petites Ecuries 

75010 Paris, France; Tel: 247-12-05 


ITALY 
Robert M. Saidel, Technimedia Internationa 
Piazzale Cadorna 4, 20123 Milan, Italy 
Tel: 80 16 46: Telex 25897 Utidioma 


GERMANY 

Annemarie McCalla 

50 Essex St., Rochelle Park, NJ 07662 
Phone: (201) 843-0550; TWX: 710-990-5071 


TOKYO 

Haruki Hirayama, EMS, Inc. 
5th Floor, Lila Bidg., 4-9-8 Roppongi 
Minato-ku, Tokyo, Japan; Phone: 402-4556 
Cable: EMSINCPERIOD, Tokyo 





The key influences for evaluating, 
specifying and approving purchase 
of electronic components, 
equipment and systems, Electronic 
Design’s 104,612 qualified 
subscribers are 100% engineers, 
engineering and corporate 
managers. 


Editorial—the most sought-after 
of any electronics publication 


The most imminent and accurate 
technology forecasts and 
introductions throughout the 
year—more than any worldwide 
publication. 

®@ 43 special staff-written reports 
® 156 design engineering articles 
@ 138 new product features on the 
latest developments 

@ Largest full-time staff of 
professional technical editors 
Electronic Design provides the 
editorial coverage that makes a 
competitive difference to the design 
community. 


Electronic Design International 


The new International Section serves 
as a forum for European Product 
Introductions as well as Products for 
International Marketing outside 

the U.S. 

@ published 26 times a year in all 
copies distributed outside the U.S. 

@ international circulation of 

20,000, including Western 

Europe’s largest circulation of 
16,192... with pass-along 





projecting total international 
circulation to 85,000. 

® Quarterly Technology Reports 
covering such international 
technology as: Instruments, 
Analog Circuits, Digital LSI, 
Communications, Components, 
Microcomputers, Peripherals, 
Packaging, Microsystems, 
Memories 


Readership 


Your advertising goals aremost 
compatible with Electronic Design’s 
readability and high readership: 
Voted the best read & most helpful in 
nearly 90% of all readership studies 
independently conducted over 

Our advertisers’ customer and 
prospect lists. 


Results 


Instant phone and reader inquiries 
throughout the world. That’s why 
Electronic Design generates more 
inquiries than any other electronics 
publication... more than 1% 
million! 


With specs like these, a lot of our 
advertisers have had to learn to 
translate “Sales” into many 
languages. 











International New Products 


Miniature grounding lug 
screws into panel 






Sealectro Ltd., Walton Rd., Farlington, 
Portsmouth, Hampshire, England. 
Cosham 73211. Telex: 86142. 

A threaded grounding lug, type 
229-3027, can be screwed into a tapped 
hole or used with a nut and lockwasher. 
The brass lug is tin-plated and can be 
used with either a metal chassis or PC 
board. With a length of 0.531 in., the 
lug has a 2-56 UNC 2A thread below 
the hexagonal shoulder half-way along 
its length. Above the shoulder, a 
slotted section allows wrapping and 
soldering of multiple leads. An addi- 
tional protruding lug below the 
threaded portion allows extra soldered 
connections on the other side of the 
panel. 
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One-shot indicators 
record device temperature 
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Spirig Industries, P.O. Box 160, 
CH-8640 Rapperswil, Switzerland. 
(005) 274403. Telex: 75400 

CelsiDot temperature indicators 
give precise and positive proof that a 
specific device temperature has been 
exceeded. These small one-shot in- 
dicators can be easily applied to any 
piece of equipment for which the oper- 
ating temperature is critical. Over- 
heating can then be monitored and 
permanently recorded. The tiny stick- 
on buttons measure only 10 X 15 mm 
(0.89 X 0.598 in.), or 1-cem diameter for 
a circular version, and they have a 
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pressure-sensitive adhesive backing. 
Because they cost only 10 cents each 
in large quantities, they can be freely 
used wherever temperatures must be 
monitored. The adhesive buttons have 
a thickness of only 0.3 mm (0.012 in.), 
so their sensitive white indicator tri- 
angles rapidly turn black within 0.5 s 
after reaching the limit temperature. 
Their rated accuracy is +1%. Specific 
limit temperatures are available from 
40 to 260 C, usually in increments of 
3 to 6 C. 
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Small punched-tape reader 
avoids moving parts 





AEG-Telefunken, Zentralabtetlung, 
Theodor-Stern-Kai 1, D-6000 Frank- 
furt 70, Federal Republic of Germany. 
(0611) 600-4511. Telex: 411076. 

Said to be the world’s smallest 
punched-tape reader, a new Tele- 
funken unit weighs just 20 g and has 
dimensions of only 100 X 50 X 20 mm. 
Reliability is enhanced by a photoelec- 
tric sensing technique, minimizing the 
number of moving parts. The reader 
has a wide range of possible uses for 
loading microprocessors, PROMs and 
ROMs. Independent of the codes em- 
ployed, the reader handles both 5-bit 
and 8-bit tapes. The information read 


jis available in parallel form on a 


character-by-character basis. Punched 
tape is fed into a guide shaft and pulled 
through the reader by hand. Speed may 
vary from 1 mm/s to 5 mm/s—cor- 
responding to a maximum reading 


speed of 2000 char/s. For CMOS 
circuitry, the reader has a fan-out of 
10; for TTL the fan-out is one. Operat- 
ing voltage is from 4.5 to 12 V; at5 V 
the current consumption is about 60 
mA without indicator lamps, and 160 
mA with lamps. 
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Measure field strength 
with versatile receiver 






Rohde & Schwarz GmbH, Muhldorf- 
strasse 15, Postfach 801469, D-8000 
Munchen 80, Federal Republic of Ger- 
many. (089) 412926.25. Telex: 5237083. 

The ESH-2 test receiver can be used 
for field-strength measurements of 
either wanted or interfering signals 
according to CISPR and MIL regu- 
lations. Other uses include tuned-fre- 
quency voltage measurements in the 
lab and test department, and radio- 
monitoring measurements from 10 
kHz to 30 MHz. The receiver can be 
tuned quasi-continuously, in steps of 
100 Hz or 10 kHz, over the entire 
frequency range without band switch- 
ing. Its six-decade LCD frequency dis- 
play is crystal controlled. The level 
meter has a linear range of 20 dB and 
two logarithmic ranges of 40 and 60 dB. 
Ideal for field use, the compact unit has 
a rechargeable battery which can be 
installed in place of its conventional 
power supply. It can be powered direct- 
ly from a 12-V vehicle supply or via an 
accessory 24-V adaptor. Addition of 
loop and rod antennas to the ESH-2 
forms a field-strength measuring set, 


called the HFH-2. 
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International New Products 


Stable crystal oscillator 
can be slaved to master 





Oscilloquartz S.A., CH-2002, Neu- 
chatel 2, Switzerland. (038) 258501. 
Telex: 35315. 

A temperature-compensated crystal 
oscillator has a built-in servo loop to 
slave its frequency to a master fre- 
quency source. The first version oper- 
ates at 8.192 MHz, but other versions 
are available. A de output is provided, 
with its voltage proportional to the 
frequency difference between the ref- 
erence frequency and the internally- 
generated signal. Intended for syn- 
chronized telecommunications net- 
works, the unit allows users to apply 
the reference frequency directly to the 
oscillator—avoiding a separate phase 
comparator, integrator, filters and 
malfunction detector circuits. Os- 
cillator stability is +1 ppm from 10 to 
50 C. The compact unit (70 X 60 X 30 
mm) requires +5 V supplies and has 
a built-in regulator. 
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Wire strippers handle 
Tefion and Kapton 








Facom S.A., 6 et 8 Rue Gustave Exffel, 
B.P. 33, 91420 Morangis, France. 
909-3423. Telex: 600757 F. 

Two wire stripping tools, 165-1 and 
165-2, deal with the delicate problems 
of stripping wires insulated with Kap- 
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ton and Teflon. Together, the two tools 
cover all wire gauges from 10 to 26 
(both European and American stan- 
dards). The precise blades—machined 
by electro-erosion—guarantee a per- 
fect circular cut. The jaws hold the wire 
tightly without marking the insula- 
tion. Stripping is achieved without 
damage to the surface of the core. 
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Compact panel meter 
measures temperature 


AOIP, Departement Mesures, 83-85 
Boulevard Vincent-Aurol, 75013 Par- 
is, France. 584-1540. Telex: 204771F. 
The TNL-620 digital thermometer 
mounts easily on a panel and occupies 
an area of only 48 X 96 mm. With a 
platinum resistor probe, it measures 
temperatures from —240 C to +1200 C 
with 0.1 C resolution, or from —200 C 
to +198 C with 0.01 C resolution. The 
instrument’s accuracy is +0.02% of 
reading plus 2 digits. Auto-zero and 
auto-polarity capability are featured. 
Readings are directly in °C, and probe 
linearization conforms to DIN43-760. 

The meter weighs 0.43 kg. 
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Low-cost opto connector 
mounts on PC boards 


Radiall SA, Optall Dept., 101 Rue 
Philibert Hoffman, Zone Industrielle 


Ouest, 93116, Rosny-Sous-Bors, 
France. 854-8040. Telex: 220673. 

An inexpensive connector mounts on 
a PC board and allows optoelectronic 
components to be linked to optical 
fibers. At one end, the thermoplastic 
receptacle accepts an optelectronic 
component in a TO-18 case. At the 
other end, it accepts a snap-in ferrule 
crimped onto an optical fiber. As- 
sembly of the ferrule connector onto 
the fiber can be completed in less than 
a minute—without glue or polishing. 








Coupling efficiency depends on the spe- 
cific components used. The connector 
accepts fibers with core diameters 
from 200 to 400 um. The life of the 
coupling system is a minimum of 50 
matings, and the connector operates 
over a temperature range of —20 to 
+85C. Connector dimensions are 27 X 
11.5 X 7.2mm. The cabling kit contains 
tools for stripping, cutting and crimp- 
ing the fibers. 
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Fine thermocouple wires 
come in various materials 


xs 






Ancom Ltd., Devonshire St., Chelten- 
ham, Gloucestershire GL50 3LT, En- 
gland. (0242) 513861. 

A range of fine-gauge thermocouple 
wires, in a variety of materials and 
sizes, allows temperature measure- 
ment in constricted spaces. Both 
sheathed and unsheathed wires are 
available. Unsheathed wire can be ob- 
tained in iron, copper, constantan, 
chromel, alumel, platinum, plati- 
num/30% rhodium, platinum/13% 
rhodium, platinum/6% rhodium and. 
platinum/10% rhodium. The wire is 
made in sizes from 0.0005 to 0.032-in. 
diameter. Ancom is currently the only 
company in the U.K. to offer 0.0005- 
in. thermocouple wire. Matched pairs 
are available in ANSI types J, T, K, E, 
S and R. All fine-gauge thermocouple 
wires are supplied in 50-ft lengths on 
standard 3-in. reels. 
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Mobile test console 
checks micro systems 


Microsystem Services, 11 Duke St., 
High Wycombe, Buckinghamshire 
HP13 6EE, England. (0494) 41661. 

A microsystem test console, MTC, is 
a mobile unit designed for production 
testing of microprocessor systems. It 
employs two proven techniques: in- 
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circuit emulation and signature analy- 
sis. These allow faults to be rapidly 
diagnosed down to the component 
level. The console can be used alone or 
it can be controlled by a microcomputer 
development system or other computer 
system. An optional test-bed ex- 
tension, with a built-in power supply, 
allows testing of PC boards and small 
systems. 
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Networks have the right 
emphasis for satcom 
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Wandel & Golterman GmbH & Co., 
Postfach 45, D-7412 Eningen u.A., Fed- 
eral Republic of Germany. (071) 
218911. Telex: 07 29833. 

Compact pre-emphasis and de-em- 
phasis networks have been specially 
designed as accessories for measure- 
ments on FM radio-link and satellite 
systems. They conform to pertinent 
CCIR recommendations for attenua- 
tion versus frequency. The networks 
are suitable for FM systems with voice- 
grade channel capacities from 12 to 
1872 channels, A universal adaptor 
system allows the networks to be 
matched with all widely used rf connec- 
tors. Nominal input and output im- 
pedance is 75 Q. 
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‘Ugly’ power supplies are 
available from stock 


Kingslo Ltd., Abacus House, Horse- 
shoe Rd., Pangbourne, Berkshire RG8 
JQ, England. (073) 573711. Telex: 
849348. 

Kingslo now offers, from stock, most 
of the so-called “Ugly” power supplies 
made by Elpac Electronics Inc. Called 
“Ugly” because the design emphasis is 
on performance rather than fancy- 
looking frills, these U.S.-made prod- 
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ucts carry a full two-year warranty 
and are technically supported by 
Kingslo’s service center. The SOLV 
range of Ugly open-frame, single-out- 
put units has ratings of 15, 30 or 60 W. 
There are 17 voltage and current com- 
binations varying from 5 V/3 A up to 
48 V/2 A. All units are rated at 55 C 
and carry UL recognition. Trans- 
formers are electrostatically screened 
and vacuum impregnated. Other fea- 
tures include isolated outputs, remote 
sensing/programming, fold-back cur- 
rent limiting, remote-sense protection 
and reverse-voltage diode protection. 
Prices start at £ 19 in quantities of 50 
for the SOLV 15/5. At the top of the 
line, the UPS-110 triple-output supply 
costs only £ 102. 
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Synchronous motors 
develop high torque 


Walter Jones & Co., Charlton Works, 
Newlands Park, Sydenham, London 
SE26 5NG, England. 

Synchronous motors, based on an 


| advanced design, are claimed to be as 


robust and reliable as conventional 
reluctance or hysteresis types. Yet, size 
for size, they produce more torque and 
a higher starting torque. It is also 
claimed that there is no measurable 


hunting under any load conditions 


within the synchronous torque range. 
Designed and developed in conjunction 
with the Department of Electrical En- 
gineering at Southhampton Univer- 
sity, the motors are said to be particu- 
larly useful where linked drives are 
required to run at precisely the same 
speed, or where closely controlled slip 
has to be introduced between suc- 
cessive drives. Motors with starting 
and synchronous torques of 3 oz-in. can 
be supplied now. Larger sizes will be 
available later. 
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Modular digital displays 
offer many options 


Spectra-Tek UK Ltd., Outgang Lane, 
Pickering, North Yorkshire Y018 7JA, 
England. (0751) 72941. Telex: 57725. 
Spectra-Tek offers a wide range of 
modular digital display systems. 
Available with a choice of LED or gas- 
discharge displays, all modules are 
stackable. The systems interface with 
either TTL or CMOS logic. Available 
logic functions include decode, latch 
decode, count-latch decode and seven- 
wire input. LED displays are available 
with character sizes of 11, 16, 20 and 
75 mm. For gas-discharge displays, 
available character sizes are 14, 25 and 
50 mm. Also available are a range of 
accessories such as voltage converters, 
power supplies and a microprocessor 
interface. 
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Small modular units 
provide remote alarms 





Uni-Tel Ltd., 1792 Birchmount Rd., 
Scarborough, Ontario M1P 2H7, Cana- 
da. (416) 291-3131. Telex: 06-963523. 
A compact communications system, 
the BRC101, links up to 16 alarms and 
control signals to a remote site. Units 
for both the master and remote sta- 
tions are plug-in modules for ease of 
installation and servicing. The com- 
pact units are designed to fill the mini- 
mum possible amount of rack space. At 
the master terminal, all signals are 
annunciated and operators can easily 
identify alarms as shown on insertable 
legends on the master front panel. The 
units are designed for use with tele- 
phone lines, radio, microwave and oth- 
er carrier facilities. The standard 
power supply is 115 V ac; optional 
versions are available for 24 or 48 V 
de. Optional filters allow simultaneous 
operation with voice and program ma- 
terial on telephone lines. 
CIRCLE NO. 527 
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We do not only supply you with film | 
you are getting dimensional Stability 
into the bargain! 





A polyester base that got a special 
treatment... An extremely thin 

low gel emulsion... 

The two together give Copyline 

HD and HDU film this extreme 
ollaavsiarciielar-lmcie-leyi ies 

Films that under all circumstances 
ensure Outstanding quality (as well: 
as line sharpness, contrast, | 
(ors 1 oksoiinevme) an el-t) elem aqnadsiame)lan 
retouchability, etc.). 

Our technician will be glad to 
show you the numerous | 
possibilities. Also in automatic | 
processing, in Copyline AP 126, 

nicl) [ant-anotome) aul aur- la lidal e)gele:stscie) a 
oliaatciabcirelarclmcie-leyiinavanwalim els 
ensured. 


And this is important, particularly 
in electronics. When making 
printed circuits, by way of 
example. As average always some 
10 to 12 superposed layers: 
extremely small and needing 
scrupulous Care. 


You start out from drawings (no 
'e)ge) e)(sigatcun gals) am aartcleiarepiaaysiaamela 
Copyline drawing film). Then you 
WZ0) dG Oh an aalctslarcwe) ia @)are)aele) ¢-1 el alle 
techniques, reduced, duplicated 
on Copyline HD or HDU film. 

You will highly appreciate the 
dimensional stability. For all these 
films have to fit exactly on each 
other, without any register 
olhaicidclalerctcy 

Copyline in electronics: the pat 
answer! 


AGFA-GEVAERT N.V., 
B-2510 Mortsel-Belgium 
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The new 85Z20A DMM: 
Fills your rack with math, memory 
and measurement capabilities. 





Here’s a new intelligent are fully protected from overloads. 010) in a built-in memory instead of 
multimeter with the resolution, speed The 8520A’s speed and resolution tying up the system controller. 
and accuracy that the most demanding run second to none. A 500 reading per To sum it up, the 8520A is a 
system applications require - with second speed at 4'4-digits resolution precise, powerful measurement 
powerful math and memory functions and 240 readings per second at computer. One that sets new standards 
that you would expect to take up much 5%-digits with 60-Hz line operation of hard-working practicality. At a 
more than a mere 3% inches of rack (200 rps at 50 Hz) let you make fast, price that’s hard to believe - $2995 
space. accurate, high-speed measurements. US. 

The 8520A is a precision system With built-in intelligence this new Prove to yourself what this new 
DMM, with dc, True RMS ac and ac + DMM can run its own math programs intelligent multimeter will do for your 
dc volts boasting a 50 ppm, 90 day, - seven standard and seven optional - system. Contact your Fluke Sales 
basic de accuracy. Two and four wire including limits testing, percent Engineer or Representative for a 
ohms and conductance let you make deviation, statistics, and dB. And a demonstration. For his name, call toll 
resistance measurements to 10,000 unique burst mode allows the 8520A free 800-426-0361, or use the coupon 
Megohms. And because the 8520A was __ to store up to 400 readings (Option below. 


designed as a systems instrument, 
an IKEE-488 interface is 


standard. So are switchable 
front and rear inputs that — : FLUKE 
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IN THE U.S. AND NON- 


EUROPEAN COUNTRIES: IN EUROPE: 

John Fluke Mfg. Co., Inc. Fluke (Holland) B. V. 
P.O. Box 43210 MS #2B P.O. Box 5053, 5004 EB 
Mountlake Terrace, WA 98043 Tilburg, The Netherlands 
(206) 774-2481 (013) 673 973 

Telex: 32-0013 Telex: 52237 


L) Please send me more information. 


CL] I want to see the 8520A in action. Please have a 
Sales Engineer call. 
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| High speed 42-bit DAC ae 
™@ Internal buried zener reference . 
‘@internalclock : 
- (i Fullbusinterface | 
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| HALF THE STORY IS 
THE WORLDS FIRST 
TP iORIT DAC 















| The AD565 chip i is the ggest , 
| single reason for the high 
| performance of the AD574. 
| Byitself, the AD565 is the 
| world’s first monolithic 
| 12-bit digital-to-analog — 
converter to offer on- 
| board low TC. voltage | 
| reference. This makes oe 
the best 12-bit IC DAC | 
you can buy. There are 
i none faster and no 
e accurate — it 
: cally takes 200 Ns ~ are 
vi ttle to within0.01% TA & 
) accuracy. TheAD565 a 
. boasts low power (ust 
A 200 mW) and low price (just 
a 4 914iN 1000s). — 
a Which proves once again. . 
A why Analog Devices is wayout 

























| without any ona buffers orperioheral 
interface controllers. Multi-mode 3-state 
output buffers connect directly to the 

data bus while the read ed ak 






















tie the CPU up wit! 


















and that the AD574 ca BY in front in converter technol- 
on its own as a stand-alone converter. | @@ ogy. For more information 
- What could be simpler? And still only cost a N and application details, call 
$29. 50 in 1000s. Available now ou Stock. Doug Grant or Don T ravers 


Map at (617) 935-5565. 0 
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| Analog Devices, Inc., Box 280, Norwood MA 02062: East Coast: (617) 329-4700; sidwest (312) 894-3300; West Coast: (714) 842- 4717: Texas: (214) 231-5094; Belgium: 034/37 48 08: bere oe 
(02) 84 58 00; a 01/9410 46 6; France: 687- ser": ee eny Uey/99 03 19; Japan: 03/26 36826; Netherlands: 076/879 251; Switzerland: Gea 351, and ions around the von _ 


CIRCLE NUMBER 50 

















Heinemann has it. NOW! 









The most 

= Complete line of 

_ fully-magnetic 
circuit breakers. 








Send for your 
FREE guide today! 





Nobody offers a wider range of circuit 
protectors than Heinemann. And now, we’ve 
put together a new “Quick Guide to Overcurrent 
Protection,” with specifications and descriptions of 
our complete line. It’s yours free. 

Our “quick guide” will enable you to select the right 
Heinemann breaker for the job, whether your interest is 
in OEM, panelboard, or service-entrance applications. 

It describes typical uses, available current ratings, 
special internal circuits, and time-delay 
characteristics. 

For technical assistance, or the location of your 
nearest Heinemann distributor or sales office, call 
toll-free: 1-800-257-9590. To receive your “Quick Guide 

to Overcurrent Protection,” request Bulletin 305. 





The only independent manufacturer of fully-magnetic circuit breakers. 


We serve you better. 


HE:NEMANN 


TRENTON, NJ 08650 


© Heinemann Heinemann worldwide: Factories in U.S.A., Canada, Europe, South Africa, and Australia. 4275 
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Special Report 
——— se _ 


Interface 80 gives designers, users 
the latest words on data comm 


Me of the problems facing today’s data-comm 
system and equipment designers have roots in 
the ever-growing mass of hardware that can send or 
receive information. Terminals and processors are 
seemingly everywhere and, thanks to LSI and VLSI, 
getting more intelligent all the time. All this adds up 
to a demand for systems that can transfer more data 
faster, more reliably, but for less cost. For these rea- 
sons, Interface 80 (Miami Beach, FL, Mar. 17 
through 20), comes at an opportune time—it is the 
conference for both the designer and user sides of 
the data-comm coin. © 

And the conference message is clear: Help is on 
the way. All digital communications systems, be they 
satellite-based, ocean-spanning, or fiber-optic or 
wire-based local loops under computer or PBX con- 
trol, will provide data-oriented wide-band channels 
with efficient and well defined structures. These effi- 
cient transmission facilities will be supported at the 
equipment level by smarter interfaces carrying self- 
contained diagnostics and controls. 

Processors and peripherals such as terminals and 
controllers will provide data-comm functions like mo- 
dems, first as options and then, as standards solidify, 
as a matter of course. New net-oriented components 
will ensure a place for fiber optics in local loops. 

At higher communications levels, the impending 
data-comm avalanche inspires several rational solu- 
tions, including distributing networks into manage- 
able parts along with the processing; adopting high- 
level languages for specifying communications pro- 
tocols; and ensuring that communications channels 
become transparent rather than application-specific. 

All these answers underline the fact that data- 
comm users and designers can enjoy a productive 
dialogue at Interface 80. The conference helps this 
along by setting an informal stage. In place of sub- 
mitted papers, there are talks by leading data-comm 
professionals. The questions and answers that follow 
the presentation often provide insights important 
enough to affect designs but not normally available 
to designers. 

The sessions themselves are informative to design- 


Sid Adlerstein 
Communications Editor 
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er and user alike. To make data-comm equipment 
more productive through multifunctionality, design- 
ers will see that hardware integration, from chip to 
system, plus sophisticated software (and firmware) 
add to and extend the capabilities of equipment for- 
merly restricted to single users. At the terminal lev- 
el, multiterminal approaches will be examined for 
capturing, editing and communicating data. Versa- 
tile multifunction graphics will also be discussed. 

To better handle all the data the new terminals will 
surely generate, other sessions will focus on the con- 
tinuing shift to all-digital transmission networks, 
nodes and equipment. Designers will learn what us- 
ers expect from such all-digital facilities as voice- 
plus-data equipment—from handsets to PBXs. Us- 
ers, in turn, will learn in designer-led sessions what 
improvements to expect from fiber optics in local- 
loop capacity, reliability and error rates—and when. 
Then again, designers will find out what level of 
transparency end users require of modules that in- 
terface to the new services. Users will also let de- 
signers know the kind of hardware and software 
packages they will need to get on line to the new ser- 
vices, along with how much programming they ex- 
pect to generate and what level of support they ex- 
pect to see built-in. Additional programming-oriented 
sessions will zero-in on simplifying data-comm soft- 
ware. 

Distinguished data-comm pie will guide 
the sessions: 

« John Nuwer, Manager, Planning sid Evaluation, 
Electronics & Telecommunications, Atlantic Rich- 
field Corp. (Los Angeles, CA). One of the most so- 
phisticated data-comm end users, he cautions that 
digital-data-comm advances could easily outpace the 
ability to train personnel. 

» Hal Becker, Advanced Computer Techniques — 
(Phoenix, AZ). A distributed-data-processing and 
data-comm-network expert who believes that in- 
house data-comm managers need help. 

«» John Gould, Vice President, DDP Consultants 
(New York, NY). An authoritative voice in distribut- 
ed-processing technology who advocates distributing 
networks. 

« Ralph DeMent, Manager of Corporate Network 
Services, Digital Equipment Corp. (Maynard, MA). A 
strong voice in all-digital communications who brings 
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his know-how to bear on integrating word processing 
and data processing on distributed networks. 

= Neil Helm, Comsat Labs (Washington, DC). A 
clear signal right from the core of digital sat-comm 
technology. 

» Delon Hanson, Section Manager for Fiber Op- 
tics, Optoelectronic Div., Hewlett-Packard Co. (Palo 
Alto, CA). A wellspring of information on new fiber- 
— optic developments for local loops. 

» Dennis Cagan, President, The David Jamison 
Carlisle Corp. (Los Angeles, CA). A clearinghouse of 
hard facts about data-processing terminals. 

» Terry Easton, Chairman, Graduate Dept. of 
Telecommunications Management, Golden Gate Uni- 
versity (San Francisco, CA). A noted telecomm futur- 
ist who is concerned with applying LSI technology to 
digitizing the human voice. 


Nuwer: Get the horses 


With the world—and the Bell system—moving to- 
ward digital communications, John Nuwer expects 
bandwidths as wide as 1.5 Mbits/s to be available at 
reasonable rates within two to three years. Data- 
comm-interface designers had better be ready, he 
warns. They will have to produce better results than 
even the new RS-449 types that can work amicably 
with the standard lower-speed carriers (56 and 64- 
kbit). What’s more, the new services will also require 
high levels of diagnostics and controls to keep them 
going, he says, noting that there’s little profit in go- 
ing to 1.5-Mbits/s T1 transmission speed and then 
finding the greater portion of the system intelligence 
is tied up in front ending. 





With the world go- 
ing to digital com- 
munications, we 
must train profes- 
sionals who are 
competent in both 
data comm and 
computers so that 
we control the new 
technology rather 
than vice versa. 
John Nuwer 
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LSI can help, Nuwer feels, but only if it is bipolar 
fast. Nuwer sees a trend now toward terminals con- 
taining a line-interface card that controls the inter- 
face. Beyond these, he foresees 1 P-based controllers 
as a probable answer to such troublesome functions 
as communications-protocol conversion. He also 
wouldn’t mind using intelligent interfaces to perform 
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some of the basic front-ending operations right at 
the communications line itself. Armed with uP pow- 
er, such controllers could provide some of the diag- 
nostics, loopbacking and even signature analysis. 

As for the protocols—especially for satellite-based 
services—Nuwer wants to see the delay intrinsic in 
sat comm addressed directly in the protocol. Pointing 
to polled systems in particular, he maintains that 
rather than switch back and forth to the bird, ground 
controllers should enter the loop. But while Nuwer 
seems confident that such overall architectures as 
SNA, SDLC and X.25 will provide the framework for 
the necessary protocols, he wonders how they will be 
implemented. 

For that matter, who is going to do any of this de- 
velopment? In many data-comm areas, technology is 
in danger of outpacing the user’s ability to cope. The 
professionals that will make tomorrow’s world man- 
ageable should have roots in the parallel disciplines 
of communications and computers, Nuwer believes, 
adding that the time has come to start developing 
these engineers—or else. 


Becker: Increase comm-manager skills 


Change, says Hal Becker, is the constant environ- 
ment for data-processing professionals—in the user- 
community needs, in management practices and cer- 
tainly in hardware and software technology. For ex- 
ample, many data-comm managers formerly respon- 
sible just for voice communications are facing a 
growth in terminal population so fast that their only 
recourse is to apply the voice-communication ap- 
proaches they’re familiar with to the data-comm 
problems being dumped in their laps. 

Such in-house skills often aren’t adequate to cope 
with such an explosion, and Becker looks to several 
sources to help the overburdened managers: in-house 
professionals, computer vendors, communications 
carriers and consultants. He also concedes that rely- 
ing on either equipment or communications-channel 
vendors could backfire. Their parochial solutions of- 
ten force the user into buying more equipment or 





Because terminals 
are so numerous 
and smart, commu- 
nications manag- 
ers need all the 
help they can get. 
The people, and the 
comm channels 
they use, should 
not be application- 
specific. 

Hal Becker 
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bandwidth than he really needs. 

Noting that some of today’s terminals contain 
more processing power and memory than the com- 
puters he worked on 20 years ago, Becker sees the 
communications function becoming a utility to the 
other tools—and rightly so. As a result, application- 
specific logic is disappearing from communications. 
That’s as it should be, Becker feels, so that the user 
community can access resources such as processing 
power and data bases through relatively pure pipe. 
Even more advanced networking is waiting in the 
wings, according to Becker, but he sees the lack of a 
workable set of standards and protocols as the main 
bottleneck. Things will. change. As Becker sees it, 
higher-level vendor-independent languages like Co- 
bol and Fortran are slowly being joined by higher- 
level counterparts for controlling the data-base func- 
tions. Though not vendor-independent as yet, they 
will be. Data bases will intersect some day. 


Gould: Distribution simplifies 


Technically, distributive processing and designing 
the data networks that tie the separated nodes to- 
gether are not so demanding. But politically—well, 
that’s another story to John Gould. The main prob- 
lem is the reluctance to switch over from centralized 
systems to locally autonomous operations in both 
processing and communications. In many types of 
operations, particularly autonomous profit centers, 
distributing the processing can result in much less 
information being transferred. On the other hand, 
relatively straightforward communications tasks 
could grow into demons under the cover of some pon- 
derous global protocol that attempts to manage an 
overly complex network. 


REET AES READ NS REELS WELL IE ES TE ENNIO RENE LAWHEAD i TEETER NE MG BEST ATE MANE 


Perhaps a greater problem than the 
data-comm technology for distributed 
processing is overcoming the reluc- 
tance to change to communications net- 
works that are themselves distributed. 
John Gould 
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Gould advocates simply distributing the networks 
and communications functions along with the pro- 
cessing. The key to the strategy is that no more than 
207% of all the information acquired throughout the 
networks of most enterprises is needed centrally. 
Hence, remote distributed centers need send only 
summaries to a central site instead of entire data 
bases. | 

Gould’s alternative to single, global, high-speed 
behemoth networks is loosely coupled sets of small- 
er, sleeker systems that can intercommunicate. 
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Networking problems differ within a building, 
among several buildings in the same complex, across 
a country and worldwide. 

Recognizing this, Gould simply proposes to go 
after flies with a swatter rather than a cannon. Be- 
cause each kind of network varies in the speed, kind 
and volume of its data, Gould would use an appropri- 
ate streamlined communications system for each ap- 
plication. Pointing out that his proposal has succeed- 
ed in the infinitely complex network run by the 
telephone companies, Gould says he would design 
private networks the way public networks evolved: 
putting the most cost-effective solutions where they 
belong and then interconnect them. 


DeMent: All-digital networks are planted 


All-digital communications systems conveniently 
divide into two major types of networks for Ralph 
DeMent: interplant and intraplant. All-digital inter- 
plant networks will come from such sources as 
AT&T, when and if the giant utility makes its T-car- 
rier systems available everywhere and extends the 
service down to the local PBX level. Another will be 
the planned SBS satellite-based system, which, De- 
Ment emphasizes, will offer the ability to manage a 
user’s digital bandwidth more effectively than the 
AT&T system. 

Intraplant networks include the local plant, where, 
for example, there is distribution around a PBX. In 
this local system, DeMent sees design philosophies 
conflicting. Would these networks be better based on 
packet switching, digital switches, Ethernet-type 
loops? And will computer or teleo-equipment manu- 
facturers supply these nets? Even the question of 
transmission medium is open, DeMent says. Twisted 
pairs, coaxial cable, fiber optics and even open-air in- 
frared are in contention. 

As local networks develop, DeMent believes com- 
puter manufacturers will dominate data comm for 
the next few years; then the pendulum will swing in 





All-digital commu- 
nications networks 
have started a race 
for dominance of 
local-node design 
between computer 
and PBX makers. 
Whatever the out- 
come, we need a 
high-level protocol- 
Specification lan- 
guage. 

Ralph DeMent 
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The New Generation of Custom 
Monolithic Hybrid Converters from DDC. 


By using customized monolithic chips, DDC 
has taken a giant step forward in converter 
technology. The new product—Monobrid—is 
much smaller, less complex, more reliable and 
requires less power than conventional hybrids. 


The first of DDC’s new Monobrid series is 
a single 36-pin DDIP module containing a com- 
plete 14-bit S/D or R/D converter. At half the 
size of conventional hybrids the new DDC-8915 
Series Monobrid packs the same kind of high 


performance. Accurate to +2.6 minutes, the new 
S/D Monobrid offers tri-state latched outputs in 
two bytes and continuous tracking, even during 
data transfer. It accepts broadband inputs of 360 
to 1000 Hz, or 47 to 1000 Hz; and is made to order 
for applications where small size, high MTBF 
and low power are critical. 

For more information about DDC’s new 8915 
Series Monobrid converter, call or write Depart- 
ment B-2, today. 


ILC DATA DEVICE CORPORATION 
Dept. B-2, 105 Wilbur Place, Bohemia, New York 11716 
516°567¢5600, TWX: 510°228¢7324 


LOS ANGELES: ILC Data Device Corporation, Dept. B-2, 7337 Greenbush Avenue, No. Hollywood, CA 91605 (213) 
982-6454. TWX 910-499-2674; LONDON: DDC United Kingdom Ltd., Dept. B-2, 128 High Street, Hungerford, 
Berkshire RG17 ODL, England (44) 4886-2141/2142, TLX 851-848826; PARIS: DDC Electronique, Dept. B-2,4 Rue 
De Abreuvoir, 92400 Courbevoie, France (01) 333-5888, TLX 842-630609 


Note: Monobrid™ is a trademark of ILC Data Device Corporation 
CIRCLE NUMBER 25 





favor of PBX manufacturers. By 1990, the differ- 
ences in local-net approaches propounded by comput- 
er and PBX makers should be resolved by the merg- 
ing of data and telecomm. 

Meanwhile, communications disciplines for han- 
dling voice and data will remain separate, DeMent 
predicts, adding that both segments will develop bet- 
ter strategies for interconnecting with one another. 
Whichever philosophy prevails, DeMent believes that 
semicomplete networks (those with unspecified ter- 
mination equipment) could lead to a class of very rich 
consultants. The opportunity for network and equip- 
ment designers is obvious. In programming, the 


problem is compounded by the absence of a good lan- | 


guage for implementing protocol specifications. 


Helm: Satellites will fly high 


New systems and technologies will help communi- 
cations satellites handle more data faster, more effi- 
ciently and more economically—one reason why Neil 
Helm expects satellites to be a major data-comm car- 
rier well into the future. 

Feeling that both domestic and international ver- 
sions of the communications satellites launched to 
date have been designed generally for telephone 
traffic, Helm sees the pendulum swinging toward 
data with the launching of the SBS satellite later this 
year. He considers it the first bird designed specifi- 
cally to handle data traffic. For openers, it uses wid- 
er-band and more powerful transponders. In addi- 
tion, its channelization techniques are unique. The 
new transponder designs will use the available pow- 
er and bandwidth more efficiently than ever for the 
transmission of high data rates. 

Another recent major sat-comm development that 
Helm feels will have an impact on equipment design- 
ers is INTELSAT’s approving of time-division multi- 
ple-access (TDMA) in its No. 5 system. Implementa- 
tion should follow soon because some of the 
transponders were designed for TDMA traffic, 
which should make international communications via 
satellite even more competitive than ever with sub- 
marine cables. In addition to its potential economy, 
TDMA also gives data-comm designers a well-de- 
fined format for carriers and clocks. 

Helm stresses that one of the strengths that sets 
satellite communications apart from other transmis- 
sion systems is that it is inherently point-to-multi- 





All-digital, TDMA communications pro- 
vide well-defined channelization for- 
mats and clocks, while satellites can 
add _ inherent point-to-multipoint nets 
instead of just a cable’s two ends. 

| Neil Helm 
pe emcee 
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point. All you get from a cable, Helm notes in con- 
trast, are its two ends. 


Hanson: Local fiber optics is inevitable 


It’s only a matter of time before local loops go fi- 
ber optic. It will happen, says Delon Hanson, as soon 
as components become available for such functions 
as identifying sources, coupling and increasing dy- 
namic range. 


Fiber-optic trans- 
mission systems. 
will become a con- 
siderable factor in 
local distribution as 
soon as the neces- 
sary cost-competi- 
tive network-orient- 
ed components 
become available. 
Delon Hanson 
ieee 





At this point, however, fiber-optic components are 
intended for point-to-point communications links, 
says Hanson. For example, as they are now de- 
signed, receivers are unsuitable for connection into 
networks. For networking capability, receivers will 
need to identify signals coming from different loca- 
tions on a distributed network. 

Another component needed for networking fiber 
optics is a passive coupler, which helps with distrib- 
uting the signal from a transmitter to the terminals 
in a cluster. Usually, transmissive-star types are 
used. Because even perfect passive couplers only 
split input-port power among the output ports, the 
resulting signal power reaching each receiver is at- 
tenuated by at least the tap ratio. Hence, Hanson 
looks toward transmitters and receivers with in- 
creased dynamic range. 

The fiber-optic analog to a wire current-loop would 
need directional couplers, not stars. However, such 
couplers would impose severe requirements on all 
loop-system components, Hanson warns, because 
each coupler would introduce at least 4 dB of inser- 
tion loss. Using LED sources, he notes, it wouldn’t 


_ take very many drops to deplete a loop’s dynamic 


range. The alternative source, an injection laser di- 
ode, though it does launch more power, also intro- 
duces cost and temperature problems. 

Another possibility would be to use what amounts 
to active coupling between point-to-point links—an 
alternative Hanson is leery about. Of course, failure 
in such devices could shut down the link, Hanson 
cautions. So Hanson would like to see some way to 
bypass failing terminals. 
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Fluke Portable Test Instruments 


We built these two new counters 
for design engineers like us°’ 


You’d expect our engineers tobe —_ represent the best combination of shields, switchable attenuators and 





biased in favor of our new counters. counter performance, pricing and low-pass filters eliminate unwanted 
But when we challenged them, they packaging that a design engineer signals. And they can be operated 
quickly pointed out why they’re could want. Both incorporate from optional rechargeable batteries’ 
becoming favorites of design Fluke-designed thick-film hybrid Getting down to specifics. 
engineers every where. circuits for excellent sensitivity and “But advanced technology 
“The 7260A and 7261A flat response. Stainless steel RFI means little unless the instrument 


does the job for you. So both 
feature a basic bandwidth of 125 
MHz with options to 1300 MHz. 
Each with manual or 
autoranging through all 
measurement modes. 


M 
Model Resolution 


ax. 

AK. fiche 
7260A 100 ns 10mV * $850 
7261A 10 ns 10 mV * $995 


Built for systems. 


“Fluke’s exclusive portable 
test instrument (PTT) 
packaging design lets us stack 
and latch multiple instruments 
on top of our counters. And by 
using the new Fluke 1120A 
Translator, we can assemble an 
inexpensive IEEE-488 system.’ 


Convincing evidence. 

Our engineers are sold on 
our new counters. How about 
you? For more information call 
toll free 800-426-0361; use the 
coupon below; or contact your 
Fluke sales office or 
representative. 






































*U.S. prices only. 





® 


FLUKE 








IN THE U.S. AND NON- 
EUROPEAN COUNTRIES: IN EUROPE: 


John Fluke Mfg. Co., Inc. Fluke (Holland) BV. 
PO. Box 43210 MS #2B P.O. Box 5053, 
Mountlake Terrace, WA 98043 5004 EB Tilburg, 

(206) 774-2481 The Netherlands 
Telex: 32-0013 (013) 673 973 Tlx: 52237 


L] Please send 7260A/7261A specifications. 

_] Please send information on Fluke’s 
80-MHz 7250A Counter. 

[_] Please send 1120A IEEE-488 Translator info. 

(.] Please have a salesman call. 


Name 


Title | Mail Stop 
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For technical data circle no. 66 
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For the immediate future, Hanson sees a move to- 
ward fiber-optic link equipment with standard plug- 
compatible electrical interfaces such as RS-232 and 
RS-449, and the peculiarities of the fiber optics re- 
maining inside the hardware. 


Cagan: Terminal makers slow to change 


Terminal manufacturers are in no great hurry to 
move away from the old standby RS-232 and current- 
loop interfaces—they don’t feel any great pressure 
to do so, says Dennis Cagan. If they could be shown 
that implementing new standards such as RS-449 
and X.21 would save them money, they would do it. 
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Data-communica- 
tions options, such 
as modems, will 
find their way into 
terminals for word 
and message pro- 
cessing before go- 
ing to data-process- 
ing because the 
computers them- 
selves lag. 

Dennis Cagan 
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One reason that terminal makers aren’t falling 
over themselves to come out with the new interfaces 
is that the computers they must work into still use 
the old schemes. And Cagan doesn’t see data-pro- 
cessing computers moving very fast in the direction 
of the new interfaces, either. 

For a long time to come, then, terminals devon’ 
to support the new interfaces must also maintain 
compatibility with RS-232 to ensure that they can 
work into the enormous installed base. 

Another reason for terminal makers’ hesitation is 
that many terminals can outdrive the computers they 
work with. Traditionally, computer-driving capability 
has lagged behind the terminals’ in both data rate 
and distance. Not many computer I/O’s can match 
the 9600-baud rates and 1000-ft distances commonly 
provided by terminals. 

Another slow-moving area is data-comm options 
for data-processing terminals. Here, too, cost is the 
main problem. The marketing challenge here is to 
spread many versions over the relatively few termi- 
nals that need options. Choices could range from 300 
to 9600 bits/s in modems and buffers and could in- 
clude protocol control and conversion as well as edit- 
ing capability. For the time being, Cagan notes, some 
data-comm-component makers are flourishing by 
providing modems, buffers and other optional func- 
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tions to word and message-processing equipment 
manufacturers. 


Easton: What does the future say? 


In his later years at MIT, Norbert Weiner felt that 
technology per se didn’t improve the quality of life, 
but the quality of things. It’s how we use the things 
that determines the quality of life. Almost reluctant- 
ly, Terry Easton is beginning to move away from 
Weiner’s compartmentalized approach. 

Perhaps, says Easton, the next step in Darwinian 
evolution may not be biological but IC-based. In par- 
ticular, the emerging technology of LSI-based voice 
input/output systems makes him wonder. Micro- 
processor-based voice-response hardware (e.g., TI’s) 
is already here. The next step will surely be voice en- 
try. In its lab, NEC is operating a voice-entry device 
with a 200-word repertoire of continuously spoken 
language. For the present, the NEC system will rec- 
ognize only the voice it has been trained for. But 
things are moving so fast that within only six 
months NEC expects 95% reliability in recognizing 
anyone's voice, in continuous conversational 
streams. A 200-word vocabulary, though useful, 
doesn’t begin to rival human capability. But 2000 
well-chosen words do—especially for business use. 
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Hardware, espe- ia 


cially in the form of 
voice-input and 
output adjuncts to 
computers and te- 
lecomm chips, will 
surely be part of 
our lives soon. How 
we use them will be 
crucial. 

Terry Easton 








And that’s imminent, according to Easton. 


Looking farther into the future, Easton foresees 
multiprocessor-based, hand-held terminals that draw 
on megabits of bubble memory becoming part of dai- 
ly life. Add to these voice-I/O and communications 
capabilities via LSI transponders that can access any 
sort of information via broadcast intercarrier sys- 
tems like Viewdata and Teletext, and today’s net- 
works look scrawny by comparison. 

The changes will come, that much Easton knows. 
But the question in his mind remains: How much? as 


Want to go? 


Registration and hotel information for Interface 80 


is available from The Interface Group, 160 Spleen St., 
Framingham, MA 01701; (800) 225-4620 or (61 7) 
879-4502. 
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ITS THE RIGHT 






COMBINATION IN 

DISPLAY MONITORS... 
YOUR REQUIREMENTS 
AND OUR KNOW-HOW 


In an industry dominated by a few large suppliers, 
your special needs are frequently ignored. So you have 
no recourse but to design your system around the 
same old CRT display. 







But now you have a choice, because at TSD standard 
monitors are built to your exacting specifications. 


And we can supply... 
the the | — or the welded 
entire monitor electronics wire frame 


(with and without the CRT) (configured to your specifications) 






All TSD Display Monitors feature: 


Wide Video Bandwidth e Extremely Good Linearity « Uniform Characteristics Across The Entire Screene 
Brightness Limiting to Prevent Phosphor Burn ¢ Very Fast Vertical Retrace Timee A Minimum MTBF of 10,000 Hourse 
A Skip Scan With a Settling Time of Less Than 20 Microseconds ¢ Ease of Maintenance 


And there are NO delays in delivery. 


Let us tell you more about what is really new in CRT 
Display Monitors. Call or write today, and we shall give 
you the whole story. 





TSD DISPLAY PRODUCTS, INC. 


35 Orville Drive e Bohemia, New York 11716/Tel. 516-589-6800 ¢ Telex 14-4659 
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~The trouble with 


it costs you an 


A natural assumption. Name anything that’s 
tailor-made for you, and you expect it to cost 
more than the off-the-shelf model. 

Except when it comes to microcircuitry. 
Because in this field, you're not talking about a 
one-for-one replacement. With custom LSI, 
you usually pack one or two circuits with all the 
functions you need—and nothing more. (At 
last count, wed put 19,000 transistors onto a single 
random logic custom chip). But when youre 
building a system with off-the-shelf components, 
you generally use multiple circuits that do a 
lot more than your product requires. 

So, to get right down to the bottom line, you 
have to weigh all the hidden expenses. Not 
simply the number of parts involved. But also 
board space, assembly time and testing, which 
can run you as much as 50% of the cost of the cir- 
cuits themselves. Then throw in warranty, 
service, spares and, for microprocessor systems, 
software development, and you may well 
discover that custom turns out to be the most 
cost-effective way to go. 


“How doI know what's best?” 


Sometimes it’s hard to find out. Take your 
problem to half a dozen LSI companies, and 
you'll probably get six different solutions. 
That's because a few specialize only in custom. 
Many others only in standard. And naturally 
they all push their specialty. 

The situation is different at AMI. Besides 
being the leading custom LSI company, we have a 
full range of standard microprocessor families— 
the 4-bit S2000, 8-bit S6800 and 16-bit S9900. 

So well make a careful study of your 
application. Then recommend the best solution 
for you—not us. As we cover standard and 
custom so thoroughly, and use 25 variations of 
four basic MOS processes, were not biased by 
any design or production limitations. We may 











What makes more sense: a unique, dedicated custom system (left) or a whole famil 
of standard parts? 
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advise a pure custom design. Or a standard 
approach. Or a mixture of the two. In some cases, 
we even customize standard microprocessors. 

Our only criterion is what will do the job 
best for the least. 


“Suppose we want to design it ourselves?” 


That's fine, too. Since this “customer tooled” 
approach is becoming more popular, weve set up 

a special group to handle it. In many ways, it 

gives you the most flexible solution. It makes sense 
if you have your own MOS design staff or a 
working relationship with an independent design 
house. (If you don't, we can recommend some 
good ones to you.) Or when you need a second 
source for an existing circuit. 

We then become your manufacturing 
facility, offering so many options that we can cus- 
tomize a program just for you. And with plants 
in California, Idaho and Korea, we have plenty of 
production lines to handle your orders. (Some 
of our customers use more than a million custom 
circuits a year.) We even have a design center 
in England to help service our European clients. 

Another possibility is a joint venture. 

Were involved with several major companies in 
this way, where teams from AMI and the 
customer work together to develop a family 

of products. 

Whatever way you choose, you can be sure 
of getting the best solution in the shortest 
possible time. By using the very latest computer 
technology, we've managed to shrink the pro- 
duction cycle significantly. Our SLIC method 
(Symbolic Layout of Integrated Circuits) has 
reduced design time by a third. And, with inter- 
active graphics, we can design circuits directly 

on a computer, eliminating the time and expense 
of digitizing. The result of all this is the fastest 
turnaround in the industry, an average of seven 
months from firm specification to fully tested 
circuit. 













Want to know more? Ask for our books. 


The experience of 13 years in this business (longer 
than anyone else) is condensed into our new 
brochures called “Six Steps to Success with 
Custom LSI” and “MOS Systems Solutions: 

A Dozen Case Histories Using Custom Circuits 
and Microprocessors.’ 

They take you through such subjects as 
alternative solutions, a dozen types of processes, 
fabrication steps and device testing. And throw 
in some thought-provoking case histories to 
show how much ground custom LSI has covered. 
Your imagination will tell you how much 
further it can go. 

So take the first step towards the success of 
your next product by getting hold of our books. 
Just write or call AMI Custom Marketing IV, 
3800 Homestead Road, Santa Clara CA 95051. 
Phone (408) 246-0330. Or contact one of these 
regional sales offices: California, (213) 595-4768; 
Florida, (305) 830-8889; Illinois, (312) 437-6496; 
Indiana, (317) 773-6330; Massachusetts, (617) 
762-0726; Michigan, (313) 478-9339; New York, 
(914) 352-5333; Pennsylvania, (215) 643-0217; 
Texas, (214) 231-5721; Washington, (206) 687-3101. 

And if youd like a more personal look at 
AMI, well give you a presentation right in 
your office. It'll only take half an hour. But we 
don't have to talk your ear off to prove that 
custom LSI doesn’t cost an arm and a leg. 

And that it can give you a priceless advantage 
‘ over your competition. 


Mil 


AMERICAN MICROSYSTEMS, INC. 


CIRCLE NUMBER 29 
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Built-in overvoltage protection 
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IC shortage may hinder defense build-up 


Notwithstanding recent international events, a security-minded Congress and 
President Carter’s record $142.7 billion defense budget for 1981, real gains in 
the U.S. military arsenal may be years away. The reason: Even with huge 
increases in military spending, shortages of critical parts and materials— 
including semiconductor components—are too acute to be overcome in less than 
two years, and possibly longer. 

Experts in and out of the Defense Department concede that the difficulties 
with semis and ICs are typical of shortages in other areas, such as critical metal 
alloys (using rare titanium, cobalt and chromium); fabricating equipment; and 
labor. The industry is using all of its production capacity to meet current defense- 
contract obligations and a booming commercial demand for its products. 

Although Defense Department officials are pleased by the administration’s 
new budget, they have been hard-pressed to spend previous authorizations, 
because of production delays and rapidly increasing lead times for high- 
technology equipment. One solution is to step up enforcement of DOD’s priority 
systems that require military projects to be put ahead of civilian projects. Such 
a move could cause severe supply problems for commercial aircraft, consumer 
electronics and civilian heavy industry. 


Space shuttle funding soars, but shuttle doesn’t 


President Carter’s budget also gave a boost to NASA’s slumping and often- 
delayed space shuttle project. Carter asked Congress to provide $300 million in 
supplemental money for the current fiscal year ending October and $1.87 billion 
for fiscal 1981. 

Meanwhile, problems with the protective tiles used on the shuttle’s surface 
have once again delayed the first space shuttle launch. The launch had been 
slated for this summer, but NASA administrator Robert Frosch predicts the 
first flight may be as late as early 1981. 


FAA, DOT ask three firms to build computers 


The Federal Aviation Administration and the U.S. Department of Transporta- 
tion have awarded contracts totaling $12.8 million to three firms for the design 
of competitive computer systems which will automate the FAA’s network of 
flight service stations. Ford Aerospace (Palo Alto, CA) will get $5.55 million 
to develop its design; Logicon (San Diego, CA) will get $3.55 million; and E- 
Systems Inc. (Garland, TX) will receive $3.7 million. 

FAA specifications call for a system that uses off-the-shelf components and 
a specially designed software package. The system will store weather and 
aeronautical information and provide the data to FAA flight-service specialists 
through video-display terminals. Eventually, the system will be expanded to give 


ELECTRONIC DESIGN 5, March 1, 1980 | 51 








pilots direct access by computer terminal and regular dial telephones. 

FAA will choose one of the three systems for production, but the completion 
date for the development phase has not been made public. The production contract 
for the system could exceed $100 million, and will involve installations at the 
FAA’s 48 busiest flight service stations. 


Patent reform gets attention from lawmakers 


Citing concern over a U.S. “innovation lag,” the U.S. Senate intends to reform 
the nation’s patent laws. The present inquiry ignores some fundamental 
questions, such as the adequacy of the current 17-year limit on patents. But 
one problem is getting serious attention—the role of patents in government- 
sponsored research and development. 

The relevant bill, co-sponsored by Sens. Birch Bayh (D-IN) and Robert Dole 
(R-KS), would give universities and small businesses exclusive rights to inven- 
tions developed under federal research contracts. Passage of that bill by both 
chambers could lead to more sweeping reforms, including a unified policy on 
patents that would cover all agencies sponsoring research products. A Carter 
administration proposal would give the developer exclusive patent rights in some 
areas of the market and allow automatic licensing in other areas. 

Present federal policies differ from agency to agency: Some permit exclusive 
licenses, and others require all federally sponsored inventions to be offered to 
any interested party, without a license fee. 


NTIA supports Xerox data network 


Capital capsules: 


 P4 


The National Telecommunications and Information Administration (NTIA) of 
the Commerce Department has given its “qualified” support to a plan by Xerox 
Corp. for a nationwide, digital, switched communications and data processing 
network, now pending at the Federal Communications Commission. The XTEN 
network, would use radio links to transmit data via satellite. 

Among the criteria for NTIA support, according to NTIA head Henry Geller, 
are that the system should be open to regional and local customers, as well as 
to national firms who want to transmit data; that it should concentrate on non- 
voice communication at first; that Xerox’s request for 100 MHz of spectrum space 
should be reduced to 60 MHz to leave room for competing systems; and that 
federal jurisdiction should be asserted over all uses of the system that involve 
transmission across state boundaries. Geller also urged the FCC to avoid setting 
up a lengthy licensing process, which might discourage competition among 
manufacturers in the field. 


The United States is working on a guided projectile that will be fired 
from a high-flying fighter plane and home-in on satellites orbiting at altitudes 
less than 1000 miles. Reportedly, the projectile will not be armed with conven- 
tional or nuclear explosives and will have to strike its target to inflict damage 

. .The Electronics Industries Association has unveiled a new standard 
and an addendum to an existing standard. The new standard covers tests for 
contact bounce in electromagnetic switches. The addendum covers physical and 
electrical requirements for two-pin DIP packaging, designed for automatic 
insertion of ceramic capacitors. 
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One instrument. 
Multiple measurements. 


Tektronix Plug-In oscilloscopes com- 
bine a number of diverse measurement 
functions in the same instrument. And in 
combinations you require. One instru- 
ment takes the place of many. You get 
maximum measuring power with a 
minimum of instruments. 

How? By choosing from the continu- 
ally evolving 5000 and 7000 families of 
Plug-Ins. Already there are 14 main- 
frames and 21 plug-ins in the 5000- 
Series; 19 mainframes and 35 plug-ins in 
the 7000-Series. (With them, you can 
also use compatible logic and spectrum 
analyzers plus other special purpose 
plug-ins.) Choose from a family provid- 
ing up to 8 input display channels. 
Analog and digital delayed sweeps. 
Sampling displays. Digital interconnec- 
tions. And differential inputs. Just to 
name a few. 


No matter what your test and meas- 
urement situation, we offer a Plug-In 
oscilloscope that fits. From circuit design 
to plasma physics research. From bal- 
ancing rotating machinery to measuring 
the accuracy of D to A converters. With 
every scope representing the same 
superior research and engineering you 
expect from Tektronix. _ 

What about your own particular situa- 
tion? Are your measurement capabilities 
confined by monolithics? Contact the 
Tektronix Field Office near you and get - 
your hands on the kind of flexibility that 
only a Plug-In scope can deliver. 





Tektronn< 


COMMITTED TO EXCELLENCE 


For literature, call (800) 547-1512 toll free. 


For immediate action, dial our toll free automatic answering service 1-800-547-1512 


OSCILLOSCOPE | 














Commitment 
and experience. 


All the major manufacturers of telephone 
station apparatus who have converted to 
IC dialers have designed in the Mostek 
dialer circuits. Why? One reason is commit- 
ment. Mostek’s commitment to leading-edge 
integrated dialer technology and product 
availability. 

The other reason is experience. Five years 
of practical experience understanding the 
critical specifications of the telephone 
industry. We know what's important in pro- 
duct performance. And what products the 
industry needs. That's why our broad family 
covers virtually every choice of network 
and keypad. 


It adds up to all 
the volume you need. 


Put Mostek's commitment and experience 
to work for you. With our unparalleled 
production capability, we can meet your 
demands today. And tomorrow. To find out 
how, call (214) 323-6000. Or write Mostek, 
1215 West Crosby Road, Carrollton, Texas 
79006. In Europe, call Mostek Brussels, 
phone 660.69.24. 


MOSTEK. 


Why telecom majors 


MOSTEK’S PULSE DIALER FAMILY 


Product Features 


MK50981__ Direct telephone line operation. 
Last number redial. 
Form A or 2-of-7 keyboard. 
16-pin. 







MK50982 Direct telephone line operation. 

Last number redial. | 

Ceramic resonator for frequency reference. | 
16-pin. 







MK50991 Direct telephone line operation. 
Last number redial. 

Mute output interfaces with bistable 
latching relay. 

18-pin. 








MK50992 Direct telephone line operation. 
RC oscillator for frequency reference. 
Last number redial. 

18-pin. 





MOSTEK’S TONE DIALER FAMILY 


Product Features 


MK5087 Direct telephone line operation. 
Muting and tone amplitude regulation 
on chip. 

Form A or 2-of-8 keyboard. 
16-pin. 








MK5S089 _ Interfaces easily in electronic or wP dialing 
applications. 
Output tone level is a function of supply 
voltage. 
Tone Disable input. 
2-of-8 keyboard. 

16-pin. 














chose Mostek dialers. 
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The power of 
positive linking 

















Salute 


Italy is on the verge of modernizing and expanding its National 
Telephone System. Digital telephone-office switches are the key- 
stone of the network, replacing electromechanical equipment that 
used space-division multiplexing of analog signals. The new all- 
electronic circuits are fast, reliable and line-efficient; they rely on 
time-division multiplexing of relatively noise-free PCM-coded 
digital signals. The stored programs that control the new switches 
will guide the phone system into a variety of special services, 
including meeting the nation’s fledgling data-transmission require- 
ments. 

Italy’s telecommunications plan will cost lots of money. Once 
started, a steady flow of funds must be ensured. That’s why 
Postaltelegraph Minister, Senore Vittorino Colombo backs a novel 
financial approach to renewing the system: Rather than rely on 
subsidies, debentures or the sale of what should be a public service, 
he proposes to raise subscriber rates. 

The rate hike Sr. Colombo proposes is sure to be unpopular. Italy’s 
dedication to free speech, assembly and political protest—to civil 
liberty—is unlimited. Its national resources are not. As a result 
of proposals no more complex than this rate hike, individual 
ministries and entire governments have changed hands. 

But Sr. Colombo shows less concern for the length of his term 
as PT minister than for his responsibility, in the classic tradition, 
to transmit to next generations an even greater and more beautiful 
homeland than his own generation received. 

If U.S. politicians would exhibit similar responsibility in their 
stewardships, then we too might someday respond to energy, basic 
research and other contemporary problems with rational na- 


tionwide policies. 


SIDNEY ADLERSTEIN 
Communications Editor 


Sid Adlerstein’s aggressive reporting has firmly established 
ELECTRONIC DESIGN as the trade magazine to watch for technology 
breakthroughs in communications. This year, Adlerstein’s special 
report on ICs for telecommunications (April 12, 1979) has earned 
him a Jesse H. Neal award, the Oscar of the trade press. Congratula- 
tions Sid—we are very proud of you. 

Lucinda Mattera, Editor 
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Simpson 
Hand Portable DMMs 
Have The Features 
You Really Need! 


Model 463 
Actual Size! 


$184 


Model 461 











On the Bench 





: Son the ‘Shelf . 


Tame cal= Field 


The Best All-Around Design for hands-free iaeeurements in all situations . . . in 







Designed For Years Of Trouble- 
Free, Reliable Service by the 
maker of ane world famous 260". 


ss i oe ali ess 


Zink 


These Simpson ‘hand portable 
DMMs meet the new UL 1244 | 
standard for safety of electrical } 
and electronic measuring and test- 
Ing eauIPBEnt- 


DR 0 re IES ee 


we 


. and also gel t ANSI C39.5. 


Built To Last, Inside And Out — on 
the inside, with quality-selected 
active and passive components 
Plus a high-energy, double fusing 
protection system; on the outside, 
with a rugged high-impact ABS 
molded case. 





Positive, Simple, One-Finger Push- 
button Selection of Functions and 
Ranges. 


10 Megohm Input Impedance on 
both DC and AC voltage ranges 

. aS most often referenced in 
factory service manuals. 
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AUTORANGING 
DIGITAL MULTIMETER 
MCR ALLL LLL EST 


sy 


So Vane 


200 2000 20M AUTO 


the production line, on the service bench, on the test-lab shelf, in the field. 
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Double Burn-in! 


Every Simpson DMM gets double 
burn-in and final factory test of 
every range and function. 


One-Year Warranty. Every Simpson 
DMM is backed by a one-year fac- 
tory warranty. (Fully stated in op- 
erator’s manual and warranty reg- 
istration card. Copy available at 
factory or authorized Simpson 
distributors.) 





UL Approved Safety-Engineered 
Test Leads are included with each 
instrument. 

















| Model 462 
: $215 
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The Cordless Model 463 has easy- 
to-read .5” liquid crystal display, 
26 most needed measurement 
ranges. Rated accuracy is 0.1% on 
DC V ranges. You can get up to a 
year of service on a 9-volt alkaline 
battery, included........... $184 


The Popular Model 461 has large, 
bright .3” LED display, 26 most 
needed ranges, 0.25% DC V accur- 
acy. Gives 8 hours of continuous 
battery operation on a_ single 
charge. Price includes nickel-cad- 
mium batteries and AC charger/ 
GOCADIEl . cc 655 223s Phan ne oh $173 


The Autoranging Model 462 auto- 
matically selects the range and the 
decimal point position on voltage 
and resistance measurements. 
Has bright .3” LED display, 0.25% 
DC V accuracy. Gives 8 hours of 
operation on a single charge. Price 
includes nickel-cadmium batteries 
and AC charger/adapter..... $215 





A Broad Line Of Accessories ex- 
pands the measurement capabil- 
ities of the 461, 462, 463 and other 
popular Simpson DMMs. (A) univer- 
sal temperature probe, (B) rf probe, 
(C) high-voltage probe, (D) AC Amp- 
Clamp adapter, (E) deluxe case. 

Available from Simpson Distrib- 


utors Worldwide. Ask or Write for 
Free Catalog. 
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INSTRUMENTS THAT STAY ACCURATE 





SIMPSON ELECTRIC COMPANY 


Telex 72-2416 ¢ Cable SIMELCO 
(312) 697-2260 





ICA 
AND PRODUCTS GROUP 





853 Dundee Avenue, Elgin, IL 60120 





IBM’s thin-film heads squeeze 
disk capacity to record levels 


he marriage of the thin-film head (which lends 

itself to semiconductor-like processing) and in- 
telligent programmable controllers is changing sys- 
tem architecture. Thin-film recording technology will 
increase areal density, speed up transfers and improve 
reliability. 

Many companies—like Storage Technology (Louis- 
ville, CO), Memorex (Santa Clara, CA) and Control 
Data (Minneapolis, MN)—have intelligent peripheral 
controllers for future film heads. An intelligent con- 
troller, such as the IBM 3880, unloads the host during 
multitasking operations. 

Programmable, intelligent control of disk peripher- 
als will handle most of the I/O tasking that is now 
being serviced by the CPU. The intelligent I/O will 
benefit distributed networks and interrupt-driven 
systems, promising better reliability and throughput. 

Thin-film disk drives are being developed for plug- 
compatible IBM systems. One disk drive is already 
available from an OEM source, Burroughs Corp. 





Len Yencharis 
Computer and Peripherals Editor 





(Westlake Village, CA), and tape drives will be the 
next peripheral to include thin-film heads. Per- 
formance of multichannel, magnetostrictive recording 
heads has already been measured and recorded at 5600 
flux changes/mm. The read/write gaps on both disk 
and tape heads have been fabricated with 1-um spaces. 
When the voice-coil actuators of disk drives peak out 
at 1000 tpi, the thin-film head will be ready to take over 
disk technology. 





Advances in photolithographic 
magnetic recording heads 


| Beka ale tani produced magnetic record- 
ing heads offer a far greater linear recording 
density than conventional ferrite heads—yet require 
no alteration in the physical processes of disk record- 
ing. The “thin-film heads” consist of thin layers of 
materials deposited and shaped by techniques similar 
to those used in semiconductor technology. Designed 
for the IBM 3370 Direct Access Storage (DAS) system, 
the new heads provide more than double the recording 
density of the earlier IBM 3350, plus fast data rates, 
high pattern resolution and reduced flux-fringing. 
A film head consists of a slit toroid of magnetic 
material wound with a conductor. The conducting 
stripline is surrounded by permalloy film, except for 
the magnetic gap at the edge of the conductor. This 
simple design results in a single-turn head with the 
gap defined—and limited—by the thickness of the 
conductor and with the magnetic pole-tip defined by 
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the thickness of the surrounding permalloy. The high 


permeability of permalloy speeds up the recording- 
data rate. 


Design simplifies manufacturing 


The advanced head design incorporates a planar- 
spiral conductor winding, which is recessed away from 
the air-bearing surface (Fig. 1). With this design: 

= The current required for writing is reduced. Inte- 
grated circuits can be used to supply the write current. 

» Manufacturing is simplified; the precision of film 
photolithography creates well-defined pole-tip geome- 
tries. | 

= The head gap is formed independently by a de- 
posited nonmagnetic insulating film. 

The conductor-spiral, permalloy yoke and pole tips 
are all fabricated by electroplating through a 
photoresist mask. This process yields the desired 
pattern and edge definition, and relatively thick, 
narrow lines can be formed to give an efficient, low- 
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1. The integral components of the film head include: the 
magnetic layers (a), pole tips (b), conductor turns (c), gap 
layer (d) and insulation layers (e). 





2. The film head substrate is first parted into rows and 
then lapped to a final throat height with a double-rail air 
bearing. The substrate is then diced into separate sliders. 





3. Double-rail film head sliders that contain the magnetic 
element are made from single substrate wafers. 
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resistance multiturn coil. 

Two conflicting criteria are encompassed in the head 
design. Efficient writing and reading of data call for 
widely separated, thick, permalloy legs. However, 
high recording resolution is maintained with thin 
permalloy separated by a narrow gap. Therefore, thin 
permalloy and film gaps are implemented in the pole- 
tip region, and thicker permalloy films with thicker 
insulation are used in the yoke area of the head, away 
from the pole-tip region. Thickness is determined by 
selecting the smallest dimensions consistent with 
avoiding magnetic saturation of the pole tip and 
excessive flux leakage through the gap during writing. 


Wafers hold several elements 


Many thin-film head elements are processed by film 
deposition and photolithographic steps on a single 
substrate wafer (Fig. 2). These wafers can be diced 
and machined to yield individual hydrodynamic 
sliders, which contain the magnetic element on the 
slider’s trailing edge. 

This technique lends itself to batch wafer processing 
and dicing, similar to LSI techniques, and eliminates 
the bonding of individual head elements to separately 
fabricated sliders. 


Air-bearing support 
of a magnetic recording head 


HH” areal-density magnetic recording depends 
partially on the use of film technology for the 
read/write elements. The other essential factor is the 
maintenance of a nearly constant space between the 
elements and the spinning magnetic disk surface. In 
the IBM 3370 Direct Access Storage (DAS) system, 
this “flying height” of the recording head is held at 
approximately a half-wavelength of visible light. 

A self-acting, air-lubricated slider bearing supports 
the magnetic recording head (mounted on the slider) 
over the rotating disk surface. “Self-acting” indicates 
that the shape of the slider allows an air film to be 
established between the slider and disk at the required 
bearing pressure (Fig. 4). 

The slider is designed with reference to: 

a The size and shape of the air-bearing surface 

a» The magnitude of the applied load 

a The magnetic requirements of the disk recording 
subsystem 

a» The allowable manufacturing tolerances. 

The flying height (the distance between the heads 
and the disk surface) and its allowable variations are 
governed by the need for mechanical reliability, as 
well as by magnetic requirements. The maintenance 
of spacing during file operation requires: a flat, 
smooth, recording surface; exceptional stiffness in the 
air bearing; and a low-inertia slider suspension. Also, 
the slider suspension system must damp out resonant 
frequencies, or at least remove them from the normal 
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operational excitation frequencies. 

The IBM 3370 slider is a two-rail, taper-flat design, 
supported by a leaf-spring suspension (Fig. 5). The 
3370 air-bearing is three times stiffer than that of the 
IBM 3340 and 3350 series; and the effective mass of 
the slider-suspension system is about one-fourth that 
of the IBM 33850. Even though the disk surface may 
move vertically several thousandths of an inch, the 
slider follows these excursions and maintains its 
flying height well within a microinch. The reliability 
and performance of the slider reflect the contributions 
of engineering, theoretical analysis and computer 
modeling. 


Suspension keeps slider positioned 


The leaf-spring suspension that supports the IBM 
- 8370 slider over the disk surface gives it freedom of 





4. The 3370 slider is much more compact than other IBM 
disk products. 





5. The slider-suspension assembly of the 3370 is a two- 
rail, taper-flat design supported by a leaf-spring 
suspension. The close-up shows the slider surface. 
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motion in the vertical direction, as well as rotational 
motion about the pitch and roll axes, but restrains 
all other motions. The flying height and pitch angle 
of the slider are determined both by the magnitude 
of the suspension loading force and by the geometry 


of the system. 


The design process for the slider-suspension system 
is greatly facilitated by computer modeling and sim- 
ulation. The geometry of the slider air-bearing is 
determined with a computer program that solves the 
Reynolds gas lubrication equation for the pressure 
distribution in the air-bearing. The flying height, pitch 
and roll angles are calculated so that the forces and 
moments caused by the bearing pressure are balanced 
by the applied forces and moments of the suspension. 

The flying height changes as the slider is accessed 
from the inner radius to the outer radius of its data 
band. The curve for this variation is generated by 
varying the disk velocity in the computer simulation. 
Magnetic recording requirements govern the spacing 
allowed to deal with this effect. 

Interferometer laboratory tests and measurements 
verify the slider design: A slider is flown on the surface 
of a glass disk, while the lubricating air film is 
illuminated with white light. The colored interference 
pattern that results is interpreted through a micro- 
scope. 


Modeling describes spacing variations 


Irregularities in the disk surface and external vibra- 
tions lead to forced motions that can cause variations 
in the dynamic spacing between the head and the disk. 
Although unavoidable, these conditions can be antici- 
pated through modeling, using a simulation program, 
which solves the Reynolds equation, and a transient 
model of the suspension. Derived from an analysis 
using NASTRAN programs, the model is verified by 
holographic measurements of its response to a known 
excitation. 

The program computes the fundamental vibration 
modes of the air-bearing and suspension systems, as 
they respond to impulses in the vertical and pitch- 
and-roll directions; and can also compute responses 
to various inputs from the disk, such as bumps and 
ripples. As verification of the results generated by the 
model, the variations are measured in terms of elec- 
trical capacitance changes between the slider and disk 
during operation: The changes in capacitance are 
proportional to the spacing variations. 


Design considerations | 
for data integrity 


hen a disk system transfers data at extremely 
high rates, error correcting codes (ECC) can be 
processed in serial-by-byte form instead of serial-by- 
bit. The high transfer rates and fixed-block architec- 
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ture of the IBM 3370 necessitated new methods for 
detecting, correcting, and preventing data errors: 

s ECC, with 9 bytes appended to the end of each 
data field to detect errors and correct information 

» ECC circuitry to check the validity of the block- 
identifier field (ID), which is written in front of each 
data block 

» Alternate block and move IDs to compensate for 
surface defects on the disk 

=» Seek verification to prevent reading or writing 
an incorrect area of the disk. 

Because of its fixed-block format, the 3370 can 
use look-up tables in the controller microcode to create 
overlay patterns of displacement and correction. This 
method is faster and less costly than any of the 
hardware methods. 

The ECC detects and corrects errors following 
the reading of a data field from the drive. The 9 bytes 
appended to the end of each field detect a single-burst 
error as long as 16 bits and correct a single-burst error 
as long as 9 bits. The ECC circuitry checks the validity 
of the ID field by means of 3 bytes of error-detection- 
only information appended to the end of each field. 
Errors in the ID field are detected during either a read 
data operation or a write data operation. 

Another method of providing data integrity in 
the controller is to bypass small surface defects on 
the magnetic disks. Whenever a surface defect occurs 
in an area where information is to be stored, the block 
containing the defect is flagged in its ID field, and 
an alternate block is assigned in its place. A portion 
of each cylinder is reserved for use as alternate blocks. 

Any unused alternate block on a disk cylinder 
is available for assignment to any other cylinder that 
has exhausted its alternate blocks. 

With seek verification, no read or write data 
operation can take place until the ID field of the block 
to be processed is compared to the argument trans- 





6. In the 3370 subsystem, data and control paths are 
outside the drive and must be monitored for a successful 
data transfer. 
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mitted from the storage control. If the “compare” is 
not successful, a miscompare is indicated to the 
storage control, which discontinues the operation. 


Successful transfer 


Certain drive conditions must be monitored before 
and during a transfer of data to ensure a successful 
operation: 

» The servo must be in a track-following mode. 

» The read-only switch cannot be on when a write 
is attempted. 

=» The dual out-bus bits and the dual write gates 
must be operating in unison. | 

» Illegal commands (such as simultaneous read and 
write) cannot be used. 

» Architectural boundaries (such as fixed-block 
delimiters) may not be violated. 

For successful data transfer, read/write data 
pass through the drive unchecked—checking is han- 
dled by the error-correction code in the controller. 
However, the read/write control lines are monitored 
by the drive to ensure that the head-disk assembly 
(HDA) correctly receives the commands sent by the 
controller (Fig. 6). 

The tag-bus and out-bus commands are parity 
checked at the drive, and the write command structure 
contains redundant bits for safety. A dual write gate 
ensures that writing cannot take place unless both 
gates are present. No bit or gate can be stuck, either 
up or down, without being detected at some point 
during the data transfer; and no single component 
failure in the write control logic can cause permanent 
loss of data. 

The drive also monitors the control lines from 
the HDA, using the status bits provided by the arm- 
electronic modules resident in the head-disk assembly. 
Checks can be made when the file is being deselected. 
If a condition arises in the HDA electronics which is 
indicative of head current, an error latch is set to flag 
the system at the next drive select time. 

During the data transfer, the status lines in- 
dicate many conditions relating to open lines and 
malfunctioning circuits in the HDA; for example, 
whether write data are present at the head, whether 
a single head is selected or whether the head is in read 
or write mode. The arm electronics also has built-in 
self-checking. ams 
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Are you on the 


switching regulator 
bandwagon? 


Weve got just the 
capacitors you need. 


When you use Mallory capacitors, you get 
the features you need in switching regulators: 
low impedance—low ESR—low inductance. 
All these qualities combined with high ripple 
current capability. Besides our recently 
introduced THF tantalum capacitor, we have 


neal 


i 
; 
A 


a full line of aluminum electrolytics for 
these applications. 


Let our Mallory Help-Force guide you to 
the capacitors that fit your needs. Tellus 
your requirements and we'll help you select 
the right one. At the right price. Call your local 
Mallory sales representative. Or contact 
Help-Force headquarters at (317) 6386-5353 
for detailed specifications. 

Mallory Capacitor Division, Mallory 
Components Group, 

Emhart Industries, Inc., 
P.O. Box 372, Indianapolis,, 
Indiana 46206. 
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a monolithic 
4-bit 30-megasample 
A/D converter 





Now... 








(And only $29 in 100s.) 


Our new, monolithic, bipolar 4-bit 
A/D does its work at a speed of 30 
megasamples per second. Since 
it’s fully parallel, it samples without 
the need for any external sample- 
and-hold circuit. And it’s TTL 
compatible. 

The chip packs 1,000 com- 
ponents, including 15 comparators 
and an output buffer register. 

It comes in a 16-pin package that’s 
hardly bigger than a paperclip. 
And it draws only 250mW of power. 

With specs like these, our new 
TDC-1021J is tailor-made for 
processors that go into facsimile 
systems, industrial video and 
ultrasound imaging. And the price 
makes the fit perfect: just $29, 
in 100s. 
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And that includes features like... 


e Binary or two’s complement 





ACTUAL SIZE 


The TDC-1021J is available now: 
from stock from Hamilton /Avnet. 

For immediate information call 
(213) 535-1831 or send coupon. 
TRW keeps you ahead in digital 
signal processing. 


+ 4 LSB linearity 


Output 
30 psec aperture jitter 
Single convert signal 


TRW LSI Products ED-3 
An Electronic Components Division of TRW Inc. 
P.O. Box 1125 


Redondo Beach, CA 90278 


Please send data on the new TDC-1021J 4-bit video speed monolithic A/D converter. 





Name 





Company 


Div/Dept Mail Code 





Address 





City 





State Zip 


TRW 1s! propucts 


... for Digital Signal Processing 
CIRCLE NUMBER 36 
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ADC-HX12BGC 
12 Bits, 20 usec. 
internal input buffer 


DC-HZ12BGC 


12 Bits, 8 wsec. 
internal input buffer 


DC-HS12BGC 


12 Bits, 9 usec. 
internal sample-hold 


ther Features: 
Hybrid thin-film fabrication 
V2 LSB linearity 
5 input ranges 
20 ppm/°C gain tempco 
32 pin package 


Le TINTIMTEIRSULL 


Three 12-Bit A/D Winners. 


CIRCLE NUMBER 37 





These three high performance, 
low cost A/D converters will 
solve 95% of your fast 12 bit 
application problems. 








11 CABOT BOULEVARD, MANSFIELD, MA 02048/ TEL. (617)339-9341 / TWX 710-346-1953 / TLX 951340 

Santa Ana, (714)835-2751, (L.A.) (213)933-7256 e Sunnyvale, CA (408)733-2424 ¢ Gaithersburg, MD (301)840-9490 
e Houston, (713)781-8886 e Dallas, TX (214)241-0651 OVERSEAS: DATEL (UK) LTD—TEL: ANDOVER (0264)51055 
e DATEL SYSTEMS SARL 602-57-11 e DATELEK SYSTEMS GmbH (089)77-60-95 @ DATEL KK Tokyo 793-1031 
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Miniaturized, high-speed, EMI-proof 
optical links fill the bill in computer systems 


| paseahcae advantages over wire transmission in 
weight, bulk and performance have been enough 
to spur development for military and telecommunica- 
tions uses. But recently developed packaging and 
related semiconductor innovations will be the catalyst 
for the bigger role fiber-optic interconnections will 
play in commercial computer systems. For such equip- 
ment, technical advantages simply are not enough— 
availability, manufacturability and cost effectiveness 
count just as heavily. Fiber optics offers three features 
that should prove attractive for commercial computer 
equipment: 

a Miniaturization 

= Higher data rates over longer distances than 
available with coaxial connections 

= Reduction of electromagnetic interference (EMI). 

Shrinking circuits via LSI has spawned distributed 
processing, which in turn is spurring the need for 
improved high-speed, long-distance interconnections. 
The problem is, standard wire transmission is now 
delivering about all the performance that can be 
expected, especially in the input/output (I/O) area. 
Fortunately, the higher bandwidth and lower attenua- 
tion of fiber-optic transmission systems spell higher 
data rates and longer-distance transmission—using 
less hardware. 

Fig. 1 graphically depicts the level of size reduction 
that fiber optics can bring. The two-fiber cable shown 
has a demonstrated information-carrying capability 
greater than the bundled coaxial system. 

EMI is more than simply a technical concern for 
computer-equipment designers. Regulations for EMI 
emanations are becoming stricter for computer equip- 
ment used in the U.S., Canada and West Germany, 
among other countries. Fiber-optic cables do not 
radiate nor are they susceptible to EMI. Since in- 
tercabinet cabling contributes significantly to EMI 
emanations, fiber-optic replacements make sense. 


The financial angle 


Where can fiber optics bring economical as well as 
performance benefits to commercial computers? 





R. Kirk Moulton, Principal Engineer, Technology Develop- 
ment, Sperry Univac, P.O. Box 500, Blue Bell, PA 19424. 
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Check the block diagram of Fig. 2, which describes 
a typical system configuration using standard wire 
technology. The interconnections divide conveniently 
into intracabinet connections, intercabinet connec- 
tions and intersite connections. 

Intracabinet connections, such as_processor-to- 
main-memory or processor-to-I/O-channel control- 
lers, are not likely candidates for fiber optics. Since 
these runs usually connect short-distance, high-speed, 
highly structured parallel interfaces, the full advan- 
tages of fiber-optic interconnection cannot be realized, 
and therefore would not be cost-effective. 





aN 


1. Fiber-optic vs coaxial: Even though it packs an LED, 

its driver, a complete optoelectronic receiver and dc-to- 

dc converters for required supply voltages, the fiber-optic 
board is better suited for PC-board construction than its 
pin-compatible coaxial-cable counterpart (above). The 
cabling advantages of the optical transmission system are 
obvious in the side-by-side installation of coaxial and fiber- 
optic controllers (below). 
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AUXILIARY 
MAIN MEMORY 


MAINTENANCE 
PROCESSOR 


COMMUNICATIONS 
SUBSYSTEM 


WORKSTATION 
CONTROLLER 


2. Interconnections in a typical computer system divide 
into intracabinet, intercabinet and intersite links. Fiber- 
optic transmission can cost less than wire for intercabinet 
and intersite cabling runs. 





3. Ferruled semiconductors integral to fiber connectors 
are AMP and Motorola’s solution to the fiber-to-semi 
connection problem. AMP’s connector (a) holds a 
semiconductor emitter or detector already placed in its 
plastic ferrule by Motorola (b). The assembled unit leaves 
room for the normal PC-board commonly used spacing 
in commercial computers (c). 


4\ CALCULATED 
[) LAB ENVIROMENT 
© SCREEN ROOM TEST 


4. Bit-error rate hinges on the detected optical power level 
in systems using pin-diode detectors. 
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However, fibers can economically compete with 
wire for intercabinet and intersite runs. One way to 
boost cost effectiveness is to replace a parallel, coaxial- 
wire system with serial, fiber-optic transmission. 

As Fig. 2 also shows, there are three bandwidth- 
distance target ranges suitable for fiber-optic links. 
One range, corresponding to the lowest data-rate X 
distance product is for links shorter than 20 ft with 
rates up to 1 Mbit/s, NRZ. Examples include keyboard- 
to-terminal interfaces and other hookups in which 
static discharge is a major concern. A second, or 
intermediate, plateau covers 500 to 5000-ft links that 
carry data at up to 10 Mbits/s,NRZ. These figure in 
printers, terminals and remote work stations and their 
controllers. 

However, fiber optics makes the most telling impact 
on the third—and most demanding—data-rate xX 
distance level: 50 to 500-ft links handling data rates 
up to 40 Mbits/s and over. With fiber optics, such 
serial links can achieve true data-transfer rates of over 
4 Mbytes/s between processors and auxiliary main 
memory, processors and controllers, and controllers 
and high-speed devices like disk drives. At best, the 
standard, parallel, coaxial circuits used in this range 
are limited to 2.5 Mbytes/s at about 200 ft or less. 


Other considerations 


But as Fig. 2 further shows, intercabinet and 
intersite interfaces require different performance 
levels. Packaging and PC-construction requirements 
also vary from system to system. Therefore, both the 
electronics and support logic must be tailored to each 
application’s cost and performance objectives. In addi- 
tion, there is a two-edged requirement: Considerable 
flexibility must be designed into fiber-optic interface 
hardware to accommodate future I/O devices; but for 
reliability as well as low-cost manufacturability, stan- 
dardization of components is also needed. 

While many connectors align two fibers well 
enough, coupling fibers to source or detector semi- 
conductors is another matter. For example, mounting 
an electro-optical semiconductor source or detector in 
a windowed or lensed TO-18 often falls short for two 
reasons: Optical efficiency is low (Spectronics’ Sweet 
Spot is a notable exception); and the tight mechanical 
tolerances needed are not practical for PC-board 
component assembly. 

The optical-efficiency problem can be solved by 
pigtailing—attaching a short length of cable, say 10 
cm, directly to the semiconductor. A standard connec- 
tor terminates the other end. All the user has to do 
is terminate his cable with the mating connector. With 
the semiconductor manufacturer performing the deli- 
cate alignment between device and cable, he can then 
guarantee optical performance. 

There are also drawbacks with the flexible optical 
pigtail as described. Several flexible-pigtailed semi- 
conductors are somewhat unwieldy and bulky as well 
as vulnerable to damage during PC-board component 
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assembly. Moreover, flexible pigtails are subject to 
severe flexure and impact stresses that can damage 
the expensive parts they couple. 

A joint approach by Motorola and AMP could well 
solve the fiber-to-semi connection problem. Fig. 3a 
shows how AMP’s Optimate fiber-optic connectors 
directly hold Motorola’s Fiber Optic Active Connector 
(FOAC) devices (Fig. 3b), which make up a family of 
plastic-ferrule-mounted semiconductors. Not only is 
the resulting assembled connection rugged (Fig. 3c), 
but its 0.8-in. height is compatible with the typical 
0.5-in. spacing of PC cards in commercial computers. 
A rigid fiber pigtail joins the semi’s active area and 
the highly polished ferrule. 

Although fiber-optic cables are immune to EMI, 
most fiber-optic receivers are not. As in any high-gain 
high-impedance amplifier, EMI pickup at the input 
node is a potential problem. In the case of a fiber- 
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+5.0V_ 
) 
MFOE1O3FS 
\2 35 pW 
20 ns 


\ 50 mA 





optic receiver, this problem is greatest at the node 
joining the detector and the preamplifier. 


Goodbye EMI susceptibility 


Fig. 4 shows that systems using discrete pin diodes 
cannot adequately control bit-error rate by simply 
increasing optical power. Furthermore, heavy shield- 
ing or additional shortening of this critical node is not 
economically practical. 

Bear in mind that the bit-error rates (BERs) for 
high-speed I/O devices like disk drives are typically 
one error in 10° or 10!° bits. Hence, an acceptable 
interface error rate must be much better—say one 
error in 10'°. Curves for error-rate performance in a 
lab environment show the futility of aiming for such 
a low BER using standard pin-diode detection. 

A monolithic detector preamplifier IC like 
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5. High gain from the detector chip allows a simple postamplifier to complete this fiber-optic 
receiver. This version differentiates the IC’s output, putting the information into a pulse train. 





6. One PC board easily holds both the transmitter (left) 
and receiver (right) for a 25-Mbit/s NRZ fiber-optic link. 


Each section is an obvious target for further integration. 
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Motorola’s MF0D403F is the solution. It includes both 
a high-speed detector and a preamplifier (HLECTRONIC 
DESIGN, Oct. 11, 1979, p. 29), and fits into the Optimate 
connector. Besides offering the mechanical advan- 
tages of the FOAC family, this monolithic member 
offers virtual immunity to EMI (the critical node is 
shorter), and external loading effects. Moreover, it 
delivers typical rise and fall times of 12 ns and total 
gains of 8000 V/W. 


Gain helps 


The high gain simplifies receiver post-amplifier 
design. Fig. 5 shows a fully operational receiver that 
uses the MF0D403F. This circuit differentiates the 
signal from the detector IC to capture the information 
content on the pulse-train edges. The R-C 
differentiator’s time constant must be compatible 
with the total system rise time. In this case, the 200 
pF and 50 2 match the resultant system rise time at 
the detector-preamplifier outputs. To ensure a low 
error rate, the total gain is tailored for a 16:1 signal- 
to-noise margin. The final stage of the receiver is an 
RS flip-flop that restores the dc signal. All the post- 
amplification needed is provided by one 10116 ECL 
device. 

Figure 6 shows a printed-circuit board version of 
the electronics for a fiber-optic link. Both the receiver 
electronics and the driving circuitry for the LED are 
included. The link can operate at data rates up to 25 
Mbits/s, using non-return-to ZERO coding. Obviously, 
integrating this or similar circuitry could reduce the 
size of the link electronics while simultaneously speed- 
ing up the data rate.us 





How useful? Circle No. 
Immediate design application 544 
Within the next year 545 
Not applicable | 546 
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Battery Powered 
Data Logger 


Model LPS-16 Cassette Data Logger 


—now with optional differential preamp 
and selectable start clock! 

















» 16 High level single-ended 
or 8 low level differential channels. 


12 binary bit resolution. 
Ultra-low power: +12Vdc @ 100mA 


Input ranges variable down to 
+50 mVdc 

Companion playback reader/ 
computer interface 


From $1360. 


4 Vv vv Vv 
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THE BOOK. 


MORE ANSWERS IN CMOS. 


More answers to timing, counting and driving 
problems. Monolithic answers that can replace up to 
20 TTL packages with a single chip. Answers in 
LED, LCD and Vacuum fluorescent displays. More 
answers because Intersil took CMOS to the 

leading edge of the technology ...and stayed there. 


uP OR HARDWIRED. 


Whether youre planning timer/counter/display 
functions for a microprocessor-based system or hard- 
wired operation, youll probably find an Intersil chip 
that does the job. And with many you can cascade 
displays to 8, 12, 16... 32 digits...or even more. 


DOWN GOES THE 
COMPONENT COUNT. 


Less components... less failure. Less board 
geography. Less design and assembly time. And 
Intersil’s CMOS process means less power. In fact, 
less of everything. Except capability. 


GET THE ANSWER BOOK. 


If youre timing, counting, or driving displays, Intersil 
has the answers. Monolithically. In CMOS. And 
they’re all in our applications handbook. So, 





NEW FROM INTERSIL. 


The ICM7235 family of vacuum 
fluorescent display decoder-drivers. ‘They 
provide a single chip interface between 
digital logic or microprocessors and non- 
multiplexed displays. The 28 high-voltage 
segment drivers create four 7-segment 


digits. With brightness control capability. 
Temperature range is —20°C to +70°C. 
Hexadecimal or Code B output versions 
available. In 40-pin plastic DIP. Only 
$3.75 in lots of 100. 





TIME IT, COUNT IT OR 
DRIVE IT, WE WROTE 





just contact your nearest Intersil Sales Office or 
Franchised Distributor to get one. Or, return 
the coupon below. 


INTERSIL 
SALES OFFICES: 


CALIFORNIA: Sunnyvale (408) 744-0618, Long 
Beach (213) 436-9261 » COLORADO: Aurora (303) 
750-7004 * FLORIDA: Fort Lauderdale (305) 
772-4122 * ILLINOIS: Hinsdale (312) 986-5303 
MASSACHUSETTS: Lexington (617) 861-6220 ° 
MINNESOTA: Minneapolis (612) 925-1844 > NEW 
JERSEY: Englewood Cliffs (201) 567-5585 

OHIO: Dayton (513) 866-7328 * TEXAS: Dallas 
(214) 387-0539 * CANADA: Brampton, Ontario 
(416) 457-1014 


INTERSIL 
FRANCHISED DISTRIBUTORS: 


Advent (IND, IA) « Alliance ¢ Arrow ¢ Bell 
Industries * CESCO * Component Specialties 
¢e Components Plus * Diplomat (FLA, MD, NJ) 
e Harvey (upstate NY) ¢ Intermark ¢ Kierulff 

¢ LCOMP « Parrott ¢ R.A.E. Ind. Elect. Ltd. 

e RESCO/Raleigh « Schweber ¢ Summit ¢ Wyle 
e Zentronics Ltd. 


INTERSIL 


ANALOG PRODUCTS— LOW POWER 
10710 N. Tantau Ave., Cupertino, CA 95014 
Tel: (408) 996-5000 TWX: 910-338-0171 
(800) 538-7930 (outside California) 


Gentlemen: 
_______- Send me “The Book’ 
Send me your Mark Twain poster ’ 
Send me information on your new ICM7235 
Send me information on circuit(s) — #(s) 
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Glad we can help. 


And to make sure we continue to do 
just that, we continue to allocate 

9% of our sales dollar to research, 
development, and engineering to look 
for even more better ways. 

The results of this commitment can 
be found in the AMP equipment and 
products you’re already familiar with, 
including: 


e The world’s first fully automatic 
terminal and contact system— 


AMPOMATOR lead-making equipment. 


¢ Optimate fiber optics connectors 
for low loss, low cost application for 
125 microns and smaller. 


e AMP DIP switches, an invention that 
modernized on-board programming. 


e CHAMP connectors, the industry’s 
first 25-pair solderless method for 
mass termination. 


e AMP Mag-Mate interconnections, 
the practical way to solve production 
problems. 


e AMPLIMITE connectors for reliability 
in mass termination of flat cable. 


AMP, AMPOMATOR, CHAMP, AMPLIMITE, AMPMODU, ACTION PIN and ECONOMATE I, are trademarks of 


e ACTION Pin and ECONOMATE | 
components, bringing compliant pin 
technology to printed circuit boards. 
e AMPMODU, the first p.c. board 
modular interconnection system. 


AMP’s better way also helps with 
switching, transmission, PBX, customer 
premise, station apparatus, and outside 
plant needs. 


All in an effort to help make your jobs 
easier. And your telecommunications 
equipment the best in the world. 


Please call (717) 780-6720. 
In Canada (416) 495-6222 or write 
AMP Telecom Division, Harrisburg, 
PA 17105. 


AMP has a better way. 


ARAP 


TELECOM DIVISION 





AMP Incorporated. A division of AMP PRODUCTS CORPORATION, SUBSIDIARY OF AMP INCORPORATED. 
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will do, metallized Reivers 
(film) capacitors far surpass electro- 
lytics in impedance characteristics. 
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ESR (milliohms) 
TRW-35 VS. ELECTROLYTIC ESR LIMITS 


Here's why: 

At resonance, ESR for a film 
Capacitor is less than one-tenth that 
of an electrolytic. The film's 






capacitance won't dwindle at higher 


switching rate frequencies, so you 
can design with a lower value cap. 
With a constant 2 amp ripple 
current, a film cap will cut |?R 
losses —by orders of magnitude. 


Its current-carrying capacity is 
greater, so paralleling is usually not 


required. And ripple voltages are 


significantly less. 


Film caps can be round or flat — 
you gain design versatility. And weight 
reduction: 16 grams/cu. in. vs. 26 
for electrolytics. The bottom line: 
maximum current, minimum size and 
minimum loss. 

At TRW, we're past pioneering 
a Superior concept. We're delivering 
a buttoned-down product: the 
TRW-35 film capacitor is available 
now for input/output filtering in your 
State-of-the-art SPS design. 


TRW capacitors 


aoe custom film pack 
your specific needs in the 4 





Beg. in addition we ole 











andabove SPSrange.  —s—T | 

Get the evidence in hand—send 
for the TRW-35 data sheet. And we'll _ 
provide you a reprint of the technical _ 
article that triggered the switch to 
anew SPs technology. . 


Send in coupon or call us at _ 
(308) 284-3611. 










TRW Capacitors : 
An Electronic Components Division of TRW Inc. | 


301 W.'O” Street, Ogallala, Nebraska 69153 | 
Please send data on your SPS Capacitors. | 
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‘System capabilities get a boost 
from a high-powered dedicated slave 


| ie the NS16000 family of 16-bit microprocessors, 
slave processors, like the NS16081 floating-point 
slave, handle functions that cannot be fabricated 
economically right on the chip with the CPU. 

The NS16081 performs a 32-bit floating point multi- 
ply or divide in well under 10 ys, and double-precision 
in less than double the time. Its dedicated architecture 
draws upon CPU functions (such as memory cycle or 
effective-address generation), so the chip is smaller 
than an equivalent chip that uses a general-purpose 
architecture. Able to operate in either its slave mode 
or in a system mode, the NS16081 can enhance the 
performance of any system that needs floating-point 
capability. (See “Why Floating Point,” p. 81.) In the 
peripheral mode, the circuit can adapt to any bus- 
oriented uP with a minimum of interface logic. And 
as a slave, the NS16081 prevents circuit designs from 
being compromised by an attempt to squeeze all 
functions onto a single chip. 

Easing the transition from 8 to 16 and eventually 
32-bit processors, the architecture of the NS16000 
family expands easily, is optimized for high-level 
languages, and takes full advantage of slave proces- 
sors. (For an overview of the NS16000 family, see 
“Bilingual 16-bit .P Summons Large-scale Computer 
Power,” ELECTRONIC DESIGN, Jan. 18, 1980, p. 66.) 

The hardware protocol between the master CPU and 
the 16081 (or other slaves) is self-contained. The slave 
processor never controls the main system bus, but 
reacts on a separate local bus with the host CPU (Fig. 
1). Even though the slave processor is external to the 
host CPU, all of the CPU’s registers and facilities can 
be considered an integral part of the system. 

The slave also takes advantage of the CPU’s address- 
ing modes. These addressing modes are very handy 
for efficient handling of floating-point data. For 
example, the “scaled indexed” addressing mode per- 
mits an array of floating-point data elements to be 
addressed by its logical index, rather than its physical 
address (Fig. 2). 

For example, assume the CPU register R, contains 





Subash Bal, Product Manager (NS16000), Ed Burdick, 
Member Technical Staff, Rick Barth, Design Engineer, and 
Dan Bodine, Design Engineer, National Semiconductor, 
2900 Semiconductor Dr., Santa Clara, CA 95050. 
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a logical index P for a 64-bit floating-point number 
in the array (however, any of the eight R registers 
will do). This element could be addressed by an index 
value P, automatically scaled by 8 and added to the 
base address to generate the physical address. Even 
though the slave performs the floating-point computa- 
tions and the CPU performs the address calculations, 
the CPU address modes access the floating-point data 
structures. ! 

Another benefit of the slave architecture is the lack 
of restrictions on the number of slaves that can be 





1. Using the master/slave concept, complex systems can 
be designed around the NS16000 microprocessor family. 
Simple functional enhancement does not cause a loss of 
software since the hardware is transparent to the user— 
the support functions may all be placed on one chip or 
they may be split between several chips. 
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used in a system, as long as only one slave of each 
kind is on the bus. Thus, four or five slave processors, 
each with a different instruction set, could work along- 
side the CPU on the same bus. 

Use of the slave processors is transparent to the 
software. As an example, imagine a CPU that has a 
basic instruction set “X” and an application that 
requires an additional instruction set, “Y” (that per- 
forms, say, floating-point math operations). Even 
though the Y instructions will be executed by a slave 
processor, the software instruction flow of the CPU 
must contain instructions X plus instructions Y in the 
desired sequence, as if both sets of instructions were 
built into the CPU. | 

The software, written in this form is “transparent” 
to the hardware organization of both the host and 
slave processors. During program execution, the CPU 
executes the main flow of “X” instructions until it 
encounters a Y instruction. The CPU then directs the 
slave processor to execute that operation. After the 
instruction has been executed, the CPU regains control 
and executes the next instruction, which could be 
either another Y operation or an X instruction. 

Communication and data transfer between the host 
CPU and the slave involves: 

= Data lines that are part of the microprocessor 
system bus (Fig. 3a) 

» A bidirectional Slave Processor Control (NSPC) 
line 

= Two control lines on the CPU that mate with two 
control lines on the slave processor (Fig. 3b) 

« A simple protocol. 


Narrow the communication gap 


The major control line between the master and slave 
is the Slave Processor Control (NSPC) signal. This 
bidirectional signal can be pulled low by both the 
master and the slave during the interprocessor com- 
munication sequence. 

Four CPU status output lines, ST, to ST;, provide a 
4-bit encoded output to indicate the internal status 
of the CPU during various operations. The slave 
processor has two status inputs that decode two of 
the CPU status lines to determine what part of the 
operation must be performed. 

When the master CPU detects an instruction that 
the slave must execute, the CPU asserts the NSPC 
signal and the appropriate status code. This com- 
municates to all the slaves that an ID code for a 
particular slave is being transmitted on the data lines 
(Fig. 3c). The slave with the matching ID then gets 
ready to receive further information. Once the slave 
recognizes its ID code, and is enabled, operation (op) 
codes and operands are transferred on the data lines 
to the slave. Each cycle, the proper status code (Send 
OP Code/Operand) and the NSPC line are activated. 

The op code transferred will specify the instruction 
to be executed and which of the slave registers is to 
help in its execution. The master CPU uses the 
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MEMORY 





2. The scaled indexing address mode of the NS16000 
family of processors permits an array of floating-point 
elements to be addressed by its logical index rather than 
its physical address. 


MASTER 
(X) 


NOPT I NOPT 2] 
(NRD) (NWR) | 


NS 16032 





3. The interconnect between the master CPU and a slave 
processor takes place on a local bus (a) and requires 
just three basic control signals—the stgand st, lines and 
the nspc control (b). Control timing starts when the 
master CPU detects a slave instruction; it then asserts the 
NsPc signal and sends the appropriate ip code (c). 
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necessary address modes (that are part of the instruc- 
tion) to fetch the actual data from memory. 

Once the slave starts executing its routine, the CPU 
waits for it to finish. However, while it is waiting, 
the CPU can perform memory cycles, grant access to 
the bus or do some preprocessing on the instructions 
following the slave instruction. 

After the slave has finished, it signals the master 
CPU by pulsing the NSPC line low. The CPU then reads 
the status word from the slave. The least significant 
byte of that word is a trap control byte—if it is set, 
the CPU will perform a Trap operation. If the results 
are to be sent to the CPU or memory, the CPU will 
perform additional read cycles from the slave, with 
its status inputs indicating “Read SP Operand.” 


Using the NS16081 as a peripheral 


The slave processor has two more control lines— 
the NOPT, and NOPT, input lines. These pins are 
strapped to ground for slave operation and serve as 
read and write control lines for the NS16081 as a 
peripheral. 

When the slave operates in its peripheral mode, 
additional control comes from the CPU’sNRD, NWR and 
NSPC signals. The NRD output line indicates when the 
CPU reads data into its registers. Under the NWR 
output, data are written into the external location 
addressed by the CPU. 

Aside from its address and data lines, the CPU has 
two more controls—the NADS and NHBE outputs. At 
the beginning of any memory cycle, the CPU’s AD, to 
AD,s multiplexed address and data lines send out the 
lower 16 bits of a 24-bit address, which is held in an 
external latch by the NADS signal. Once the address 
is latched, the same pins become the bidirectional data 
lines on the next part of the cycle. The NHBE line, when 
low, enables the access of the high byte of the 16-bit 
multiplexed bus. 

The 16081 is compatible with the proposed IEEE 
floating-point standard in floating-point format, re- 
served operands and rounding. It supports 32-bit and 
64-bit precision floating-point and 8, 16 and 32-bit 
fixed-point calculations. When the 16081 is used as 
a slave processor, the programmer sees a set of eight 
32-bit floating point registers; a set of floating point 
instructions that have the same formats as its fixed- 
point arithmetic and logic instructions; and a 32-bit 
status register (Fig. 4). Unlike the architecture of 
other microprocessors which support floating point, 
the architecture of the NS16000 makes available to 
the slave all the NS16000 addressing modes, and any 
instructions can be register-to-register, register-to- 
‘memory, memory-to-register or memory-to-memory. 

The floating-point registers can each store a single- 
precision operand or half of a double-precision oper- 
and. The instructions in the slave processors instruc- 
tion set (see table) are mostly two-operand instruc- 
tions (as are most of the NS16000 instructions). Source 
and destination are lengths specified together, either 
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as single precision or as double precision. However, 
some instructions (such as the DOT product and 
POLYNOMIAL) use three operands. In these cases, the 
source and destination can be single or double pre- 
cision, either together or separately. When a double- 
precision instruction, using registers, is executed, the 
register number must be even (0, 2, 4 or 6). The integer 
format conversion instructions operate on byte, 





Capabilities of the NS16081 


Arithmetic (single and double precision) 
ADD 

SUBIRACT 

MULTIPLY 

DIVIDE 

Conversion 

FIXED TO FLOATING POINT 
(single and double precision) 
FLOATING POINT TO FIXED 
(single and double precision) 
ROUNDING 

TRUNCATE 

Transcendental Function Support 
POLYNOMIAL STEP 

Matrix Multiplication 

DO! PRODUCI SIEP 
Miscellaneous 

COMPARE 

MOVE, etc. 


32-BiT REGISTER SET 


DOUBLE SINGLE 
PRECISION PRECISION 


FO 

FI ARITHMETIC 
LOGIC 

F2 

F3 

F4 

F5 


F6 CONTROL 
LOGIC 


e7 


4. The basic programmer’s model of the NS16081 
floating-point slave processor consists of eight 32-bit 
general-purpose registers and one 32-bit status register 
that interface to the arithmetic and control logic sections. 
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double-byte and quad-byte two’s complement in- 
tegers. 

As part of the register set, the floating-point status 
register (FSR) holds mode-control information, error 
bits and trap enables. Like the other registers, the FSR 
is 32-bits wide. 

Traps are provided for overflow, underflow, divide 
by zero, reserved operand, invalid operations, illegal 
instructions and inexact results. Sticky flags are 
provided for overflow, underflow, illegal division, 
inexact result and invalid operation. All traps can be 
individually enabled or disabled by the programmer. 

Error handling in the 16081 is compatible with the 

16000-family trap structure—when an error is de- 
tected, the 16081 checks its FSR to see if the corre- 
sponding trap is enabled. If it is, no result is returned; 
instead, the 16081 causes the CPU to access a table 
in the main memory that tells it where to jump for 
the trap, and the trap software does the necessary 
recovery. If the trap is not enabled, a default value 
is returned and a sticky flag is set in the FSR, 
indicating that an error has occurred. The error flags 
can be checked at any time, and can only be cleared 
by specifically modifying the register. 


Looking inside 


Internally, the 16081 has two main subsections, an 
interface unit and an execution unit (Fig. 5). The 
interface unit contains the register file, the data 
queue, the I/O logic and the protocol sequencer. The 





batts 


9. The arithmetic and control logic sections of the 
floating-point processor are split into an execution unit 
section and an interface unit section. The execution unit 
handles the basic calculations for the mantissa, sign and 
exponent; the interface unit controls the data queue and 
1/0 operations. 
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sequencer controls all data transfers between the I/O 
lines and the queue. The queue buffers all memory 
source and destination operands, and aligns them, if 
necessary, with the 64-bit execution unit and register 
file buses. The register file stores all register operands. 
The I/O logic pipelines data between the 16-bit ex- 
ternal data bus and the data queue. 

The execution unit consists of the mantissa proces- 
sor, the exponent processor, the sign processor and 
a microcode sequencer. The exponent processor is 
controlled by the sequencer and executes all exponent 
operations and tests. Similarly, the sign processor 
executes all sign calculations and tests. The mantissa 
processor is controlled by the microcode sequencer 
only in data moves between its internal units. All 
looping operations (multiply, divide, normalize and 
add/subtract prealignment) are controlled by high- 
speed local logic. All mantissa and control operations 
are carried out in parallel, and, combined with the 
advanced design of the arithmetic logic, endow the 
16081 with its excellent performance. 

Between the exponent processor and the mantissa 
processor is a 6-bit-wide bit-count bus. This bus 
communicates shift displacements and other position- 
oriented data between the two subsections. For exam- 
ple, it tells the exponent processor how many positions 
the mantissa was shifted after a normalize operation. 
Although the 16081’s microcode and logic have been 
optimized for single-precision operations, the man- 
tissa processor performs double-precision operations 
in a single pass. Typical register-to-register double- 
precision instructions require just 50% more time than 
the corresponding single-precision operations. Thus, 
any of the instructions executed in the 16081, including 
double-precision multiply or divide, take well under 
20 us to execute. 


How it works 


As an example of how the CPU and slave operate, 
examine the program flow when the CPU evaluates 
the expression 

A = (C + B[I, J, K]) X 4.5, 
where A and C are real floating-point numbers; I, J and 
K are integer numbers with values from 0 to 5; and 
B is an array [0. . .5, 0. . .5, 0. . .5] of real numbers. 


A and C will be stored in registers fy and f; of the 


floating-point slave, while I is stored in register ro, J 
is held in ri, and K is held in re, of the master CPU 
(a 16032 in this case). The instruction sequence could 
then become: | 

movf fi, fo ; register fo — contents of f; 


movd ro, r3 ; register r3 — contents of ro 

Indexb _r3, #5, r1 ; index calculation, r3« r3 X 5 + 
r3 + 

Indexb r3, #5, r2; index calculation, r3< r3 X 5 + 
r3 + fo : 

Addf- B [r3 : f], fo; fo« B fl, ne K] + fo 


mulf #4.5, fo; fo< 4.5 X fo 
This entire sequence requires about 25 bytes. In the 


ELECTRONIC DESIGN 5, March 1, 1980 


Why floating-point? 


In acomputer, numbers are usually represented as simply 
as possible—integer or fixed-point numbers are represented 
in two’s complement format, where every bit has a fixed 
weight and the resolution is uniform throughout the entire 
range. These numbers add and subtract quickly. 

To represent integers, numbers can be scaled by using 
negative or positive powers of two (below). For a wider 


Bit Weights 


2? 2? 2 2° Value 
1 1 1 l 15/16 
i 1 1 0 7/8 
1 1 0 1 13/16 
1 1 8) 0 3/4 
1 @) i 1 11/16 
1 0 ] 0 5/8 
1 0 0 1 9/16 
1 0 0 0 1/2 
0 1 i ] 7/16 
0 1 ] 0 3/8 
@) 1 8) 1 5/16 
0 1 0 0 1/4 
0 0 ] 1 3/16 
0 0 i 0 1/8 
0 0 0 ] 1/16 
0 @) 0 0 0 


range, say from 1/16 to seven or eight, more bits may 
be used to create four bit positions to the left of the binary 
point and four bit positions to the right. 

With more bits, the range increases considerably. For 
example, 16 bits can represent all numbers from —32,768 
to +32,767 in steps of one, or the numbers —1 to +1 in steps 
of 1/128 (0.0078). And 32 can represent —2 X 10° to 2 X 
10° in steps of one, or —1 to +1 in steps of 5 x 10-”. The 
problem, though, is that even with 32 bits, the maximum 
range is about 10!°. Thus, to handle numbers like the rest 
mass of an electron (9.1085 X 10-* kg) or Avogadro’s number 
(6 X 1073 molecules/mole), the fixed-point approach is 
inadequate. The 9.1085 would alone require 17 bits and a 
range of 10°4 would be required to represent both constants 
—a total of 182 bits. 

Fortunately, large range and fine resolution are not 
normally required simultaneously. The 200 or so bits re- 
quired by the terms mentioned earlier would contain mostly 
leading and trailing zeros in most cases. Those zeros would 
be wasted bits. The floating-point binary notation was 
developed to eliminate wasted bits. 

To represent a floating-point number, the binary number 
is divided into three sections: a sign field, an exponent field 
and a fraction field. The fraction field contains a precise 
number with a very small range (1 to 2 in 16081 format). 
The exponent field specifies what the fraction should be 
multiplied by, to yield the floating-point number. In the 
16081, the exponent is 8 or 11 bits, and the fraction is 23 
bits for short precision or 52 bits for long precision. The 
most significant bit specifies the sign (below). 


SHORT Ss EXP FRAC 
Number of bits 1 8 23 
LONG S EXP FRAC 
Number of bits 1 11 52 


NUMBER = (—1)s < 2 (EXP—BIAS) X (1 + FRAC), 
where BIAS = 127 for short and 1023 for long. 
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In addition to the use of the floating-point format, special 
operands must be encoded in the 16081 to represent quan- 
tities that are discontinuous from the floating-point num- 
bers (below). Two of the values in the exponent field are 


S EXP FRAC 
+0 0 O—0 0) ---------n-nnnnn nee 0 
—0 1 O—0 0) ------- nn nw annem nnn 0 
+a 0 L—1  Qan-n nen nnnne nee e n-ne 0 
= 1 1—1  0-------------------- 0 
NANS: 
TRAPPING x 1) 1x... X 
NONTRAPPING xX 1.) OY... X 
INDETERMINANT RESULT 0 1.) 010... 0 
RESERVED OPERAND 0 Da Keene X 
NON-ZERO 


reserved, and the interpretation of the number is changed 
whenever either of these values appears. 

For example, if EXP and FRACare both entirely zeros, the 
number is defined to be the additive identity, +0. If EXP 
is zero and FRAC is nonzero, the number is an undefined 
reserved operand. Upon encountering such an operand, the 
16081 performs a trap operation, which allows software to 
use the contents of this operand as the user desires. The 
16081 never generates this kind of reserved operand; there- 
fore, the software can use them for gradual underflow 
schemes or pointers. 

If ExP is all ones and FRAC is all zeros, the number is 
defined to be +infinity. If EXP is all ones and FRAC is not 
.010—0, then the number is defined as an indeterminate 
result. These responses can be generated by the 16081 if 
errors occur when error traps are disabled. If the first bit 
of a NANis a one, the 16081 will always trap upon encounter- 
ing it. However, if the first bit of a NANis a zero, the 16081 
will not trap, but will pass the NANunchanged to the result. 
If two such NANs are encountered, the one with the larger 
absolute value will be passed to the result; an indeterminate 
result is the only NAN ever generated by the 16081. 

All floating-point numbers manipulated by the 16081 are 
normalized numbers. The fraction field of a normalized 
number is always less than two and greater than or equal 
to one. The bit with weight 2° (most significant bit) is 
therefore always a one. This bit is not stored in the memory 
of any other storage device since it can always be assumed 
to be a one. It is called the hidden bit; inside the 16081 
arithmetic unit, the hidden bit is embodied in hardware 
because it can be cleared by internal operations. The 
example shown below shows how this bit can be affected. 

1.1101000X2? (14.5) 
—1.1100000x2? (14.0) 
0.0001000x2? (0.5) 
2° '2-42-32°4 
Normalization by multiplying result by 2-* to get 
1.0000000 x 2°} 
The difference of the subtraction example is not normalized 
(the fraction field is 1/16, which is less than one). However, 
the 16081 will normalize the result by shifting the binary 
point four places to the right and subtracting four from the 
exponent value. The fraction result is now greater than or 
equal to one and less than two. 
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sequence of CPU fetches, the slave will execute the 
first, fifth and sixth instructions. While the slave 
performs the operation, the CPU can proceed to 
normal operations, such as prefetches of the following 
instructions, but will not execute any instructions. 


Using the 16081 as a peripheral 


In addition to operating as a slave processor, the 
16081 can be used as a peripheral support circuit in 
bus-organized microprocessor-based systems—such 
as an 8080, 8085 or NSC800 system. In this mode, the 
programmer takes responsibility for loading the in- 
struction and operands into the 16081 floating-point 
processor and for retrieving the results. Since these 
operations are performed by macroinstructions rather 
than by microcode, they will be performed more slowly 
than when the 16081 acts as a slave. Also, some of 
the internal architecture of the 16081 will become 
visible to the programmer, since the programmer 
must take over the function of the CPU microcode. 
The queue register, instruction register and FSR are 
directly addressable by the programmer. To execute 
_ an instruction, the programmer must store it in the 
instruction register, store any required operands in 
the queue and then start the unit by manipulating 
a bit in the FSR. After the instruction completes, 
results must then be read out of the queue. 

One pin on the 16081 indicates whether the circuit 
is busy. This pin can be used the generate wait states, 


COMMERCIAL 


_ 2to 30kV, 3 to 30 watts, 
high voltage power supplies. 
Custom flyback transformers. & 


MILITARY 


Mil grade units for ground, 
ship and aircraft. 


L.V./H.V. COMBO’S 


High voltage power supplies 
combined with a multiple 
output low voltage switcher. 


SPECIALS 
Miniature and sub-miniature 
high voltage power supplies 


to 20kV. Ultra stable or ultra 
low ripple designs. 


H.V. CONNECTOR & 
LEAD ASSEMBLIES 


Amp LGH types to 20kV. 


For technical assistance or 
pricing call Wayne Hamari 
toll free (outside California) 
1-800-235-4148 
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MAJOR FEATURES: 


® 
Extremely Compact (= 16 - 24in? ) designed = | 
to spec units for use in Military Aircraft @ — 
Fixed Anode Voltages to 22kV (@ 1mA) 
@ Adjustable Focus Voltages to 6k V | 

® (@ 500uA) © Adjustable G1 Voltages 
to 1kV (@ 100uA) © Operating 


Temperature -55°9C to +95°0C base- 
plate @ Enclosures are custom 
designed for maximum use of 
available space and N.C. milled 
from solid aluminum stock. 


or it can provide an interrupt or a level for software 
to test whether an instruction is finished. Most micro- 
processors can only execute a few instructions while 
the 16081 is executing an operation, so generating wait 
states will probably make the most sense. The 16081 
will operate with either 8 or 16-bit bus systems 
selected by strapping one control pin. | 

Along with the NS16081, National is initially plan- 
ning to introduce another slave processor, the 
NS16082, a memory management unit. Its principal 
function is memory protection and dynamic address 
translation (from virtual to physical addresses). This 
virtual memory management is a first for micro- 
processors; it has traditionally been associated with 
large main-frame computer systems and high-end 
minis. The slave MMU will also provide high-level 
software debug facilities during program generation. 

While the floating-point processor is an extension 
of the NS16000 family instruction set, the MMU 
provides an extension of system-oriented capabilities. 
However, as semiconductor processing techniques 
improve, the 16032 CPU, the 16081 and 16082 could 
potentially be integrated on to a single chip, without 
any software changes by the user. a= 





How useful? | Circle No. 
Immediate design application 547 
Within the next year 548 
Not applicable 549 
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THE FIVE 
BEST WAYSTO ISOLATE — 
APROBLEM. 





We've developed the industry's broadest line of 
6 and 8-pin optoisolators because you can't solve all 
electrical noise problems with one product. 

For instance, we took care of data rate prob- 
lems with our 1 Mbit 6N series, which also offers 
400% CTR at a .5mA input current. 

Or if you need to switch SCRs or TRIACs, our 
SCR is rated at 300V (peak), and features up to 
5000 VDC isolation. 

Our SPX 7000 series provides 1,5, or 10mA 
controlled gain at percentages ranging from 
10-50% (1mA), 30-200% (5mA) and 
10-250% (10mA). 

And for TTL interface, our SPX 74A11 offers 
guaranteed logic level compatibility and 4000V RMS 
isolation over the full O°C to 70°C operating range. 

Finally, we supply industry standard 4N optoiso- 
lators including transistors and darlingtons off 








the shelf. The point is, no two electrical noise problems 
The choice is yours for replacing pulse trans- —_—_are exactly alike. That's why we offer more ways to 

formers, twisted wires and coaxial cables in com- isolate them than anybody else. 

puter peripherals, data terminals, home appliances For more information on our optoisolators and 

and telephone systems. And for providing other optoelectronic products, call us at , 

protective isolation between microprocessor and 214/234-4271. Or write to 830 East Arapaho Road, 

120-240V power lines. Richardson, Texas 75081. 


Adivision of Honeywell 


© 1980 Spectronics 
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Suppose they run short of inventory. 
ppose they can't deliver. Suppose 
ey go on Strike. Suppose they go o 
Dusiness. Suppose they find some mor 
mportant clients. Suppose they just. 
dont care anymore. 

Itcan happeninany © 
business, including electronic 
hardware. So for all those mm 
potential problems, 
wed like to remind you 
that E.F. Johnson has 
added nine new 
products to Its long 
hardware line. Two 

















This article, the third in a series on high-frequency 
switching power-supply design, covers the develop- 
ments associated not only with traditional passive 
components (capacitors and magnetics) but also uith 
a relative newcomer to switchers, the pulse-width- 
modulator IC. The concluding article will present 
several high-frequency circuits that apply the design 
principles examined in ‘the previous articles. 





o far, component and design problems besetting 

high-frequency (200-kHz and above) switch-mode 
converters tend to make them more expensive than 
their low-frequency counterparts. However, there are 
components and materials available now to form the 
basis of high-frequency power converters that are 
smaller and more efficient. More than any other 
switcher components, the capacitor and transformer 
materials permissible at high frequencies should help 
bring about the reductions in power-supply weight and 
volume that accompany operating at or above 200 kHz 
(for more size considerations, see “More than Frequen- 
cy”). 

Seemingly, small, high-frequency switchers should 
be less expensive than large, low-frequency units (see 
table entitled “High-frequency Cost Tradeoffs”). At 
this point, however, problems such as difficult trans- 
former design, inadequate availability of suitable 
pulse-width-modulated ICs and increased attention to 
circuit layout tend to make them more expensive. 
Fortunately, there are certain types of capacitors and 
transformers to point high-frequency designs in the 
right direction. 


Capacitors—ESR is the key 


At high frequency, small ceramic or plastic-film 
capacitors provide low equivalent series resistance 
(ESR)—up to two orders of magnitude lower than the 
best electrolytic capacitor (Fig. 1). 

At low frequency (20 kHz), electrolytic-capacitor 
size is determined by the ESR required by the circuit’s 





Rudolf Severns, Power MOSFET Applications Manager, 
Intersil, Inc., 10710 N. Tantau Ave., Cupertino, CA 95014. 
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Capacitors and inductors lead the way 
to compact, high-frequency switchers 


ripple current. Most often, the value of capacitance 
selected must be greater than needed to get low ESR. 
Obviously, the result is a large capacitor. 

In addition, the parasitic inductance and resistance 
of the capacitor form a low-Q, self-resonant circuit. 
At frequencies below self-resonance, the capacitor 
acts as a capacitive impedance, but above self-reso- 
nance, it is inductive. Electrolytics with large capaci- 
tance values have very low self-resonant frequencies. 
Also, since an electrolytic’s ESR does not change much 
above 20 kHz, the capacitor’s size, for a given ripple 
current, is essentially independent of frequency. 

For the small ceramic and plastic capacitors, low 
ESR value is an asset because it raises the self- 
resonant frequency. On the other hand, increased 
current flow through the capacitor lowers the self- 
resonant frequency. If this occurs in high-power 
switchers, impedance can become excessive. 

One way to reduce impedance is to parallel a few 
capacitors of high self-resonant frequency in a low- 
inductance structure. Another is to parallel a large 
and a small capacitor as shown in Fig. 2a to produce 
the impedance characteristic in Fig. 2b. It is important 
to realize that a capacitor’s effective equivalent series 
inductance (ESL) includes its leads and the way in 
which it is mounted. Thus, a capacitor that mounts 








1. Plastic-film capacitors offer much lower equivalent-. 
series-resistance (ESR) values than electrolytic 
capacitors. The low ESR of film devices helps high- 
frequency operation by increasing the capacitor’s self- 
resonant frequency. 
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standing up on a nonground-plane PC board can have 
a lower resonant frequency than the same device 
mounted close to a ground plane with minimum lead 
length, and with its outer foil connected to the ground 
plane. — 

Although ceramic capacitors are the most suitable 
and effective choice when the application calls for 
small capacitance values, be careful when selecting 
them—not all ceramic dielectrics are low-loss types. 
While careful capacitor selection yields space and cost- 
saving benefits, the most critical choices for any high- 
frequency switcher lie in the methods of handling its 
magnetics. 


Selecting transformer materials 


As it happens, the power transformer is usually the 
most difficult component to design in a high-frequency 
switcher. If the transformer’s flux density is restricted 
to reduce self-heating, most of the common core 
materials—ferrite, powdered-iron, tape-core and 
amorphous—are suitable at 200 kHz. 

For a transformer core, the first choice is a ferrite 
such as Ferroxcube 3C8 or Mag-Inc.’s F material. But 
if either mechanical or temperature conditions 
eliminate ferrites, a thin (< 1% mil) tape core can be 
used—provided the flux density is kept low. 

For high-frequency chokes, the choice is powdered- 
iron toroids. This is not true at 20 kHz, where the 
low-u powdered iron is a disadvantage, and 
molypermalloy is preferred. At 200 kHz, powdered 
iron not only works better, it also costs about 90% 
less than molypermalloy. 

At high frequency, one particular core shape—cup 
core, E/I, toroid, among others—is as good as another. 
In fact, because of the reduced number of turns, most 
cores have too much window for the core area, so the 
proportions of standard shapes are not optimum. 
When problems occur, custom cores can be an ex- 
pensive solution; but as designers increasingly opt for 
higher frequencies, manufacturers will be forced to 
develop standard sizes for this application. 

While high-frequency magnetic devices can be 
wound with standard magnet wire, better copper 
utilization is gained with either Litz wire, multifilar- 
magnet wire or copper ribbon. These materials reduce 
skin effects, which increase above 100 kHz, and even 
at lower frequencies if the power is high. 

The principle behind both Litz and multifilar- 
magnet wire is that the smaller the wire gauge, the 
better the copper utilization. Many small, parallel 
wires offer lower ac resistance than the same amount 
of copper in a single wire. Litz and multifilar wire 
are essentially the same except that Litz is braided, 
to further balance current distribution, and costs 
more. However, this is offset by the very small 
amounts typically required. There is one problem with 
Litz wire: stripping the many wires to make connec- 
tions. 

But an even bigger challenge lies in winding the 
power transformer not only to reduce the leakage 
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2. Paralleling two capacitors produces a compound 
capacitor (a) whose equivalent impedance goes down 
while self-resonant frequency (b) goes up. Although there 
are limits to paralleling, it’s important in high-frequency 
switchers that also handle high current. 


BOBBIN WINDING, INTERLEAVED 


WINDING SEQUENCE. Cu RIBBON, MYLAR TAPE, Cu, MYLAR, LITZWIRE,MYLAR, Cu etc. 


3. High-frequency switcher performance hinges on 
proper transformer winding. Interleaving is one way to go 
in less critical applications. 


TWISTED PAIR OR COAXIAL 


3! 


a 


QUADFILAR 


3 TWISTED PAIRS TRIFILAR 





4. For the most critical switchers, transformers are 
wound with twisted-pair or coaxial transmission lines. 
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inductance but also to produce symmetrical and pre- 
dictable voltages in the output winding. 


Winding transformers—the true test 


First, layers of the primary and secondary can be 
interleaved (Fig. 3). Even better coupling results when 
the primary and secondary are wound in a multifilar 
fashion in each layer. Perhaps the best coupling comes 
when the primary and secondary windings consist of 
twisted or coaxial transmission lines (Fig. 4). This is 
the principle of so-called rf transmission-line trans- 
formers (see Fig. 5a, b andc). A 1-kW, 200-kHz version 
of the transformer in Fig. 5c has been built with a 
turns ratio of 31:1—the leakage inductance seen from 
the 31l-turn primary is just 1.9 wH. 

In a true rf transmission-line transformer, both 
source and load impedances are directly related to the 
winding’s characteristic impedance. While this per- 
mits an extremely wide bandwidth, such impedance 
matching is not very practical for switching regu- 
lators. Nevertheless, even mismatched coaxial trans- 
formers are wideband. One way to make improve- 
ments is to reduce the turns ratio in the isolation 
transformer by cascading an rf transformer with a 
conventional transformer. This way, the major benefit 
of rf transformers is retained—simple and inex- 
pensive structures. 

Inductors display parallel self-resonance because of 
their winding capacity. To obtain adequate filtering, 
the self-resonant frequency must be kept well above 
the ripple frequency. High self-resonant frequency is 
attained by reducing winding capacity with one of the 
following methods: single layer with spaced turns; 
bank winding, maintaining a large gap between the 
ends of the winding; or minimizing winding-to-core 
capacity by wrapping the core with a low-K dielectric. 

However, self-resonant frequency improvement 
cannot be pushed too far, and at some point, it becomes 
necessary to use a multisection filter like the one in 
Fig. 6. To avoid complicating the feedback-loop com- 
pensation, the additional poles should be above gain 
crossover and well damped. The requirement is met 
if ferrite beads are used for the high-frequency portion 
of the filter. 

Capacitors and transformers, while a crucial part 
of the high-frequency design story, are by no means 
the only part. Switch-mode-converter design must 
deal with a new class of integrated circuits, which are 
on the verge of finding their way into the high- 
frequency domain: pulse-width modulators. 


Few candidates 


While a wide variety of IC op amps, comparators, 
pulse-width modulators and drivers are available to 
the 20-kHz switcher designer, the ranks thin out as 
the frequency goes up to 200 kHz. There are several 
limitations on the present crop of pulse-width-mod- 
ulator ICs: 
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5. High-frequency transformers bear little resemblance 
to the devices found in 20-kHz switchers. All units shown 
here (a, b and cc) are rf transmission-line transformers, 
specially constructed to deliver the best performance. The 
actual rf transformer (c) has been built to operate ina 
200-kHz switch-mode converter. 


FERRITE BEADS 


CERAMIC CAPS 





6. A multisection filter becomes necessary at high 
frequency when it is no longer feasible to increase the 
inductor’s self-resonant frequency. Ferrite beads form the 
high-frequency portion of the filter. 


High-frequency cost tradeoffs 


. Less expensive magnetics | 1. More expensive junction 
diodes 

2. More expensive bipolar 
switches 

. Shielding for RFI required 






















. Less expensive EMI filters 









. Less expensive filter 
capacitors 

. Power MOSFETs competitive 
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a Their operating frequency is limited. Maximum 
oscillator frequency for the majority of ICs is 100 kHz 
(a few run at 300 kHz, and one, the Ferranti ZN1066, 
operates at 500 kHz). Since a push-pull converter runs 
at half the oscillator frequency, all ICs used in switch- 
mode converters, except for the 500-kHz one, are 
limited to operating between 50 and 150 kHz. 

=» They lack source and sink output drivers—and 
source and sink capability is essential at high current 
levels. The feature helps provide proper drive for 
power MOSFETs and bipolar current. 

a They cannot supply sufficient drive current. Cur- 
rent pulses of +500 mA are required to quickly switch 
high-voltage power MOSFETs, a specification few ICs 
meet. 

=» Output transitions are too slow. Even in the 
Ferranti device, output-switch transitions as fast as 
100 ns are too slow for 200-kHz transistor switches. 

«» Minimum dead time is excessive. A typical spec- 
sheet value for minimum dead time is 500 ns. At 200 
kHz, this is 20% of a half-period, causing a serious 
reduction in dynamic range. 

Given these limitations, designers may be forced to 
build their own modulators from logic ICs. One such 
circuit, a 300-kHz pulse-width modulator, is shown in 
Fig. 7. Two one-shots (Ui) connected as an asym- 
metrical oscillator produce a 100-ns pulse train for 
timing. The pulse-steering flip-flop is represented by 
U2, while U3 is an open collector gate for generating 
a ramp. The comparator is Us, while Ug is the error 
amplifier; Us, and two gates of U3 provide gating and 
inhibit functions. TTL 54/74LS-series logic is used to 
get adequate speed combined with reasonable power 
consumption. 

Selecting suitable op amps for each design is not 
cut and dry, either. Currently available devices also 
have limitations: 


«» Bandwidth is limited. Many op amps, particularly 
the economical quad types, have open-loop 
bandwidths of 1 MHz or less. Operating the amp at 
a gain of 10 causes a pole to appear in the transfer 
function at 100 kHz or lower. If gain crossover is only 
1 or 2 kHz, there is no problem; but 200-kHz switchers 
have gain crossovers at 20 or 50 kHz. At these high 
frequencies, compensation becomes difficult—and the 
amplifier’s common-mode-noise rejection capability is 
greatly reduced. 

a» Subharmonic oscillations may occur. Amplifiers 
with high gain at high frequency show an increased 
tendency towards subharmonic oscillation. Oscilla- 
tion, in the form of alternating pulses of different 
length, usually occurs at half the subharmonic fre- 
quency because of capacitive ripple-voltage feedback 
through the feedback amplifier. Because wideband op 
amps are mandatory, attack the problem in three 
ways: by shielding, by capacitor bypassing right at 
the op amp pins, and by paying careful attention to 
the board trace layouts to minimize capacitive pickup. 

a Slew-rate limiting can be a problem. An op amp’s 
power bandwidth or slew rate is critical at high 
frequency. The device must be able to drive compensa- 


tion capacitors, in addition to any other load at its 


output. 

Choices of IC comparators are also limited—in fact, 
with transitions required to be less than 100 ns, most 
ICs are eliminated. An exception is National’s LM111, 
which is about as slow a device as can be used. An 
important point about comparators is that their 
switching speed is affected by the dv/dt of the input 
ramp. Therefore, use the maximum practical ramp 
amplitude to maximize the dv/dt. 

For the best IC performance, use the best layout 
techniques. Indeed, apply the same principle to the 
entire high-frequency switcher. The methods that 





7. Since few commercial pulse-width-modulator ICs will work in high-frequency switchers, one 
alternative is to build one with standard TTL logic. TTL 54/74LS-series logic offers a good. 
compromise between speed and power consumption. 
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More than frequency 


Increasing the frequency is not the only factor to 
be considered when contemplating size reductions of 
switching power supplies—power output is a factor 
that enters the picture. 

For up to 10 W, high-frequency switchers stay about 
the same size as their lower-frequency counterparts. 
Between 10 and 100 W, volume can be reduced 
realistically by a factor of 1.5 to 2. Above 100 W, 
genuine improvement occurs—by a factor of three or 
more (see table entitled “High-frequency Size/Volume 
Tradeoffs”). : 

The supply specification is just as important. For 
example, to accommodate a line-voltage dropout spec 
of 50 to 100 ms requires large energy-storage capaci- 
tors, which negates any size advantage operating at 
high frequency. But if dropout time is small, in a 
switcher that also takes advantage of conduction 
cooling, increasing the frequency would help reduce 
size dramatically. 


High-frequency size/volume tradeoffs 





Advantages Disadvantages 









1. Smaller transformers 1. Heat sinks no smaller 

2. Much smaller RFI filters | 2. Semiconductor packages 
no smaller 

3. Auxiliary circuits no smalle 

4. Line-holdup capacitors 

slightly smaller 









3. Smaller capacitors 


work at 20 kHz don’t stand a chance at 200 kHz. 

With frequency components beyond 100 MHz, a 200- 
kHz switcher has more in common with a wideband 
rf amplifier than with a 20-kHz switcher. Therefore, 
the key to a successful layout is to think of the circuit 
as an rf amplifier. 

While the final layout of a 200-kHz switcher will 
differ significantly from that of a 20-kHz supply, it 
need not be exotic or any more expensive. Because of 
the additional care required, it may even be less 
expensive. To assure proper performance, the follow- 
ing layout tips will help: 

= Identify high di/dt paths to minimize their im- 
pedance. 

=» Minimize the area of current loops. 

= Use twisted leads for transformer connections. 

» Arrange transformer-lead breakouts to minimize 
interconnection inductance. 

= Bypass high di/dt loops with ceramic capacitors. 

= Use star or ring connections for parallel compo- 
nents—they work best. 

= Use ground-plane construction. us 





How useful? Circle No. 
Immediate design application 550 
Within the next year 551 
Not applicable 552 
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We're NS Me 


High Volta 
Interconnectior 
Problem Solvers 


We design and manufacture 
sophisticated connectors and 
cable assemblies for contin- 
uous performance and relia- 
bility in extreme industrial 
and military environments. 
Voltages to 200 KV. Temps 
from -65°C to 200°C. Altitudes 
thru 70,000 ft. All corona- 
free. Our QC systems exceed 
MIL-I-45208 and are 
approved by many aerospace 
prime contractors. Lo 

We’ve solved hundreds of 
tough interconnection 
problems. Test us with yours. 


Pictured: 

. E-2C (40 KV series) 

. ALQ-131 (RMC series) 

. AWG-10 (JA series) 

. ALQ-94 (RLA series) 

. ALQ-126 (Sub-miniature series) 





Call or write: Dept. 138 


ROWE 


ROWE INDUSTRIES 


or Wwe 


Connectors @ Cable Assemblies @ Electronic Products 
6225 Benore Road, Toledo, OH 43618, (419) 729-9761. 
West Coast Office (408) 997-0157 or (213) 235-2070. 
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HP—When you depend on logic 








relate W (sto \(omAOlom-DOlcINAlate mae 
HP’s1610B. 





If you're working with mini- or micro-based systems, you'll 
find that HP’s 1610B is a very efficient dedicated-bus logic state 
analyzer. 

But unlike other analyzers, the HP 1610B can also handle 
multiplexed-bus analysis just as effectively. The reason? 
Because with multiplexed buses, addresses and data appear at 
different times on the same lines. And first-generation logic 
analyzers, with their single-clock design, simply cannot demullti- 
plex these correctly. 

One popular solution to this problem has been to build a 
two-clock sequential acquisition system into a single package. 
While this approach will separate out address and read/write 
functions, it is still inferior to the 1610B. Why? Because this 
is still not true demultiplexing, in that this technique cannot 
correct for the real-time differential between the capture of 
address information and the capture of read/write data. 

This means address and data information can be interleaved 
in the display. It requires the operator to interpret read or 
write functions. And it means that triggering may occur on false 
address/data combinations. In other words, it complicates 
analysis and may lead to false conclusions. 


In comparison, the HP 1610B incorporates not two — but - 


three clocks — plus a buffered memory to deliver true demulti- 
plexing. In short, the 1610B can independently monitor 


addresses, plus read and write data, to demultiplex in real time for 


efficient and accurate analysis. 

So with the 1610B, addresses and corresponding data are 
displayed as a single line of information, for easy comparison 
with your original programs. And you’re sure that if you trigger 
on an address-data combination, the data is present at that 
address at that specific point in the program. 


Other important capabilities. 


In addition, the HP 1610B delivers other capabilities required for 


efficient state flow analysis of both bus structures. It will store 
information on a qualified basis, to permit selective editing. 
Which means you don’t have to sort through unnecessary 
data. And it makes functional measurements, such as time 


interval analysis, on the state flow, which speeds analysis 

and troubleshooting. 

Flexibility for the future. 

Because the 1610B is a 32-bit analyzer with user-selected para- 
meters, and a variety of options, you can use it with both 

mini and micro based systems, including 8-bit microprocessors 
such as the Motorola 6800 and the Intel 8085, as well as the 
newer 16-bit microprocessors such as the Z8000. And, of 
course, it includes HP’s popular menu program format that 
speeds set-ups and analysis. 

An economical solution to microprocessor-based 
systems analysis. 

Another good answer to the problem of microprocessor demulti- 
plexing is the 1611A 
Logic State Analyzer, 
with HP’s general- 
purpose module. This 
module incorporates a 
seven-clock system that 
allows multiplexed in- 
formation on common 
bus structures to be 
latched into 1611A in- 
puts at the appropriate 
time for display. If 
you re already using. 
an HP 1611A, you'll 
find this module to be both an effective and cost-efficient solution. 
For complete details. 

The HP 1610B is priced at $12,500,* while the 1611A (in- 
cluding the general-purpose module) is $6,000.* For 
more information on these, and for an application note 
on state analysis of multiplexed microprocessors, write: 
Hewlett-Packard, 1507 Page Mill Road, Palo Alto, CA 94304. 
Or call the HP regional office nearest you: East (201) 
265-5000, West (213) 970-7500, Midwest (312) 255-9800, 
South (404) 944-1500, Canada (416) 678-9430. 


*Domestic U.S.A. price only 
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SKs, 16Ks, 32Ks, and now... 


The first 64K EPROM. 
From Texas Instruments. 


Introducing the TMS2564. The indus- 
try’s first 64K EPROM. The densest 
yet. With all the high-performance fea- 
tures of TI’s 5-V EPROM family. Fea- 
tures like 8-bit word configuration, fully 
static operation, automatic chip-select/ 
power down, and low-power. 


Pin compatibility 


TMS2564 is offered in a 600-mil, 28-pin 
dual-in-line package. But, it’s compati- 
ble with industry standard 24-pin 64K 
ROMs, as well as less dense EPROMS. 


This is because pins 3 through 26 of 
the TMS2564 are compatible with pins 1 
through 24 of the 24-pin devices. Com- 
patibility is enhanced by reserving both 
pins 26 and 28 for the 5-V supply. So, 


with a supply trace to pin 26, both 24 
and 28-pin devices can be used, with no 
jumpering. 


Fully static 


Like all TI EPROMS, the TMS2564 
maintains the fully static tradition that 
makes designing easier. 


No timing signals. No clocks. No 
strobes. No refresh. No problems. Sim- 
ply, cycle time equals access time. 


Lowest power ever 


Operating at an access time of 450 ns 
with a power dissipation of only 840 mW 
maximum or less than 13 pW per bit, it’s 
the lowest power per bit ever achieved 
in EPROMS. 





Device 


TMS2564 
TMS25L32 
TMS2532 
TMS2516-35 
TMS2516 
TMS2508-25 
TMS2508-30 
TMS2716 
TMS27L08 
TMS2708 
TMS2708-35 


ar = 70°C 


TV’S GROWING EPROM FAMILY 


Description 


© 1980 Texas Instruments Incorporated 


Power 
Supply 


5V 
5V 
5V 
5V 
5V 
5V 
5 V 
+12,+5V 
+12, +5V 
+12,+5V 
+12, +5V 


Max Power (0°C) 
Operating Standby 


840 mW 
500 mW 
840 mW 
525 mW 
525 mW 
446 mW 
446 mW 
720 mW 
580 mW 
800 mW* 
800 mW* 


Access 
Time 


450 ns 
450 ns 
450 ns 
350 ns 
450 ns 
250 ns 
300 ns 
450 ns 
450 ns 
450 ns 
350 ns 





Naturally. 


Easy programming 


The TMS2564 is designed to facilitate 
rapid program changes in high density, 
fixed memory applications. 

All that’s needed for simple, in- 
system programming, is a single TTL 
level pulse. 

You can program in any order. Indi- 
vidually. In blocks. At random. So, pro- 
gramming time is reduced to a mini- 
mum. And, you can use existing 5-V 
PROM programmers. 

Erasing? Simple ultraviolet. Just like 
any other EPROM. 


Widest choice 


By adding the new TMS2564 to our fast- 
growing EPROM family, we offer the 
designer a product breadth unmatched 
by any other supplier. 

All TI EPROMS are available in 600- 
mil packages with JEDEC compatible 
pin-outs. 

And they all share the reliable N- 
channel process technology. 

TI’s growing EPROM family. For all 
your present and future memory 
requirements. 


For more information about the 
first 64K EPROM, or any other family 
member, call your near- 
est field sales office or 
authorized distributor. Or 
write to Texas Instru- 
ments, P.O. Box 14438, 
M/S 6955, Houston, Texas 
77001. 
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SHM-5 ADC-EH12B3 


These two modules are e 350 nsec Acquisition _* 12 Bit Resolution 
still your best choice for Age 20) °20u ee Con- 
mere 8 z Tracking version Time 
fast 12 Bit data acquisition Bandwidth ° % LSB max Linearity 
applications. Use them to e 250p Sec Aperture Error 
sample and convert signals Uncertainty . e 2 X 4 inch Low Profile 
up toa 400 KHz rate. e 2 X 2 inch Low Profile Case 
Case © $286.50 (1-9) 
© $219.00 (1-9) 











\ 11 CABOT BOULEVARD, MANSFIELD, MA 02048 / TEL. (617)339-9341 / TWX 710-346-1953 / TLX 951340 
Santa Ana, (714)835-2751, (L.A.) (213)933-7256 e Sunnyvale, CA‘(408)733-2424 e Gaithersburg, MD (301 )840-9490 


IININERSIL e Houston, (713)781-8886 e Dallas, TX (214)241-0651 OVERSEAS: DATEL (UK) LTD—TEL: ANDOVER (0264)51055 
e DATEL SYSTEMS SARL 602-57-11 e DATELEK SYSTEMS GmbH (089)77-60-95 ¢ DATEL KK Tokyo 793-1031 
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The 8086 uP has the architecture 
to handle high-level languages efficiently 


D esigning a uP for efficient execution of high-level 
languages has been considered seriously only 
recently, but high-level capabilities like reliability and 
portability can exert exorbitant memory costs unless 
a uP is designed for it. For this reason, the 8086 has 
taken on architectural features that make it more 
suitable for executing high-level language (HLL) pro- 
grams efficiently. 

Programs written in HLL are rarely as memory- 
efficient as programs implemented with assembly 
language. But thanks to the HLL efficiency of the 
8086, the PL/M-86 compiler increases memory re- 
quirements by no more than 1.45 times those of the 
ASM-86 assembler. The execution speed penalty is 
even less—only 1.19 times that of ASM-86 programs 
(depending, of course, on the compiler options and the 
applications). 

What’s more, the 8086 architecture permits 
PL/M-86 to work much more efficiently than high- 
level compilers—for example, it can reduce the size 
of entirely reentrant code as much as 54% when 
compared with the same code run through the 
PL/M-80 compiler. 


More fringe benefits 


Shorter object code not only saves memory space, 
but it executes faster since there are fewer instruc- 
tions to fetch, decode and execute. In virtual memory 
systems smaller programs generate fewer page faults 
—system calls to fetch a page from auxiliary storage 
and bring it into main memory—and in multitasking 
operating systems, more small tasks can be active 
since more fit into system memory. This increases 
processor efficiency while decreasing the swapping of 
task programs from auxiliary storage. 

The 8086 uses the optimum amount of registers to 
implement high-level language efficiently. Based on 
41 scientific DECsystem-10 programs, a study by A. 
Lunde reveals that three index registers and six 
registers all together are used 90% of the time.! The 
programs were coded in Algol, Basic, Bliss, two 
versions of Fortran, and assembly language. 

The DECsystem-10 has 16 general registers. Com- 


Steven A. Lapham, Marketing Manager, and Harold M. Kop, 
Microprocessor Applications Engineer, Intel Corp., 3065 
Bowers Ave., Santa Clara, CA 95051. 
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plex IF and assignment statements require several 
registers to store temporary results while simple ones 
usually need only one register or none at all. 
Furthermore, well-structured programs often use 
procedure-call statements that store temporary re- 
sults in registers. Because the called procedure can 
change the contents of these registers, it may be 
necessary to save them during the whole procedure 
—not a very effective approach. So, even in a register- 
rich environment, compilers will often keep variables 
in memory rather than exploit the additional reg- 
isters. These are reserved primarily for temporary 
calculations and address manipulation. 

The 8086, however, provides eight general registers 
(Fig. 1), four of which may be used as index registers 
—enough to support the required 90% usage. On the 
other hand, providing too many registers would in- 
crease the interrupt-service time. 


Optimized op-code formats 


The 8086 also gets high marks in handling the 
storage of constants. W.G. Alexander and D.B. 


ACCUMULATOR 
BASE 

COUNT 

DATA 


STACK POINTER 
BASE POINTER 
SOURCE INDEX 
DESTINATION INDEX 


INSTRUCTION POINTER 
STATUS FLAGS 





CODE-SEGMENT REGISTER 
DATA-SEGMENT REGISTER 
STACK-SEGMENT REGISTER 
EXTRA-SEGMENT REGISTER 





1. Some of the 8086 general-purpose registers (color) can 
be split into 8-bit registers (light shade). Segment registers 
(gray) permit dynamic memory management by 

partitioning the 1-Mbyte address space into 64-k modules. 
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Wortman found that 95% of the time constants could 
be represented with 8 bits of data.? A look at the 8086 
instruction set reveals how the uP applies these 
findings to generate memory efficient code. 

First of all, instructions need not be “word-aligned” 
—i.e., multiples of 2 bytes. This allows the compiler 
to generate 1 or 3 bytes of code as well as 2 or 4. Second, 
byte-immediate fields can be used for small values 
—for example, adding a byte-immediate value to a 
word register of memory location requires only 1 byte 
to specify that immediate value. Before adding, the 
architecture automatically sign-extends the 8-bit im- 
mediate value to 16 bits so, whenever possible, only 
1 byte of immediate data is included in the instruction 
rather than an entire word. The same principle per- 
mits addressing-mode displacement values of byte as 
well as word values. 

In its general form, an instruction sneciies register 
operands. But the 8086 also provides another form of 
the same instruction with an implied-register oper- 
and. These forms are 1 byte smaller and are commonly 
generated by HLL compilers: transfers between the 
accumulator (AL or AX) and memory; operations with 
the accumulator and immediate data (add, subtract, 
AND, OR), and many more. 

In addition, all string instructions for the 8086 have 
implied-register operands. The SI and DI registers are 
operand pointers and the AL/AX and CX registers 
contain operands. Thanks to such implied registers, 
the code generated for the 8086 is quite compact. 

Some compact register instructions occupy only 1 


BASED 
ARRAY 


OPTIMIZED 


STACK 
REFERENCE 


BASED 
VARIABLE 
REFERENCE 
PARAMETER 


STATIC 
VARIABLE 


BASED VARIABLE 
REFERENCE 
PARAMETER 


BASED STRUCTURE 


BASED ARRAY OF STRUCTURES 
BASED STRUCTURE OF ARRAYS 








byte of program memory—these include INC BX, DEC 
DI, PUSH BP, POP SP, and XCHG AX, DX (exchange reg- 
isters). Note that the PL/M-86 compiler will auto- 
matically generate the shortest instruction no matter 
which input form is used. 


Choice of addressing 


The 8086 also provides all necessary addressing 
modes to support data manipulation in an HLL, from 
simple direct addressing to the complex base + index 
+ displacement. Fig. 2 shows a matrix of 8086 address 
calculations, which can be subdivided into groups that 
identify support for the various data and structure 
types used by HLLs: 

s Support of static variables uses a simple 16-bit 
displacement. | 

« The effective address for a variable within a 
dynamic array is calculated as the sum of a base 
register, an index register and a displacement. 

= The calculated address is added to one of the 
segment registers to form the 20-bit physical address 
of the variable in memory, after the 16-bit segment 
register has been shifted left by 4 bits. 

The registers and displacements used to calculate 
an effective address are encoded in the second byte 
within two fields of the instruction format (Fig. 3). 
There is a 2-bit mode field (MOD) and a 83-bit 
register/mode field (R/M); together they specify one 
operand while the REG field specifies the register 
operand. The direction bit, D, specifies the direction 


REGISTER 
TEMPORARIES 


DYNAMIC 
ARRAY 


STATIC 
ARRAY 


DYNAMIC VARIABLE 





8086 needed range of modes, from fixed displacement 
(deep color) to base + index + displacement (light gray). 
Colored lines separate the 11 different modes. 


2. To support different types of data and structures 
efficiently, HLLs require many addressing modes. 
Decoding of the MOD and R/M fields (Fig. 3) provides the 
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of the operation: D=0 signifies operation from, and 
D=1 operation to the register. (Advantages of this 
symmetry between memory et register will be 
discussed further.) 

Both 8 and 16-bit eediniees and memory operands 
in the 8086 are facilitated with an additional 
word/byte bit, W, contained within the first byte of 
the instruction format. So while supporting all the 
necessary variable types, HLL compilers are able to 


generate much more efficient code than can be gener- — 


ated for other architectures. As a result, the encoding 
scheme is quite compact. 


Special support of procedure calls 


Another 8086 strong point is its special handling 
of procedure calls, which typically make up 18 to 25% 
of the statements in a well structured HLL program.* 

Most HLLs store local procedure variables on the 
stack, which allows the procedure to be both reentrant 
and recursive. (Reentrant procedures can be used by 
more than one program without having to create a 
separate copy for each program; recursive procedures 
can call themselves and thus greatly simplify the 
coding of some algotithms.) Storing local variables on 
the stack also means more efficient RAM use, since 
storage is allocated dynamically during execution time 
rather than statically during compiling. 

The 8086 provides efficient stack management for 
implementing reentrant and recursive procedures. All 
parameters are passed on the stack, and local variables 
are stored there, as shown in Fig. 4. The based 
addressing mode, using the BP register (MOD =01 or 
10 and R/M=110), allows easy access to all the scalar 
variables and structure elements on the stack. On the 
other hand, array elements on the stack, whether 
passed parameters or local variables, are more effi- 
ciently accessed by the base + index + displacement 
addressing mode (MOD =01 or 10 and R/M=010 or 011). 

After return from a procedure, parameters are 
easily removed from the stack with the RET n instruc- 
tion; the constant n is added to the stack pointer to 
remove the passed parameters. Without such stack- 
pointer manipulation a program with numerous reen- 
trant and recursive procedures could consume a large 
amount of overhead just to remove parameters from 
the stack. But if properly used, the powerful 8086 RET 
instruction can save substantial program memory and 
increase execution speed, to boot. 

Assignment statements also get special treatment 
from the 8086. They ought to—they represent half the 
executable statements.* Of these, 20% assign a con- 
stant to a variable, 15% involve two right-hand terms, 
and 10% assign one variable to another. 

The 8086 provides single instructions that perform 
basic operations (e.g., add, subtract, AND, OR) between 
memory-based variables and constants, or between 
register contents, and then return the result to memo- 
ry. The code generation is greatly simplified, com- 
pared with the generation possible with earlier mini- 
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3. Compact encoding characterizes 8086 two-operand 
instructions. The right-hand byte identifies the register 
used for one operand and determines the addressing 
modes (light color). If MOD = 11, the R/M field is a register; 
otherwise the effective address is a memory location. | 


MEMORY: 


HIGH 
ADDRESSES 


j<+Ss 


LOW 
ADDRESSES 


4. APL/M procedure call (gray) sets up the stack area 

to pass parameters and store local variables. When the 
procedure is completed, movEand poPclean up the 
parameters and rRETreturns control to the calling program. 


computer architectures, which required first opera- 
tions on registers and then another instruction to 
move the result back to memory. For example, con- 
sider adding an operand contained in the AX register 
to a memory-based variable referenced by the SI or 
DI register. Taking advantage of the memory sym- 
metry, the 8086 code 
~ ADD VAR (SI), AX 

is 2 bytes long and executes in 21 clock cycles. Without 
memory symmetry, it would be necessary to write 6- 
byte code—taking 30 clock cycles to execute: 

MOV BX, VAR (SI) 

ADD BX, AX 

MOV VAR (SI), BX 


All things considered, the 8086 architecture pro- 
vides a clean and efficient environment for executing 
high-level language programs. as 
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All electronic 








MS-180 FREON ® TF Solvent — High purity, 
low surface tension and fast evaporation. For 
critical cleaning of electronic components. 


-MS-165 FREON TMS Solvent — Outstanding 
for removal of activated rosin flux, ionic soil 
and particulate matter. 
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problems are 





MS-190 FREON TMC Solvent — Fast cleaning 
action removes all types of organic flux. 


FREON is Du Pont’s registered trademark for its fluorocarbon compounds, 


MS-176 FREON TES Solvent — Offers long 
term compatibility with reactive metals and 
other solvent-sensitive materials. 





Ivent ; 
Remove 
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MS-160 FREON T-P 35 Solvent — Excellent 
for precision cleaning and water film displace- 
ment. 


MS-185 FREON TA Solvent — Stronger sol- 
vent action for oil film removal and other 
tough cleaning applications. 


cleaning 
not alike... 


That’s why we offer 15 different solutions 








e 





We’ve developed and perfected 15 different 
precise solvent cleaners. Miller-Stephenson 
spray cleaners are specially designed to meet 
the toughest kind of cleaning problems you’ll 
encounter on printed circuit boards or any 
other electronic application. 


For years we’ve recognized industrial cleaning 
as a vital link in maintaining component and 
system reliability. That’s why we take every 
possible precaution to make sure that every 
Miller-Stephenson product has the lowest re- 
sidual contamination in the industry — some 
approaching 5-7 parts per million. The general 
industry range is 50-130 ppm. 


We use only the highest grade manufacturer 
certified solvents and nonflammable propel- 
lants and we double filter our solvents and 
propellants, first with a 5 micron filter, then 
with a Millipore 0.2 absolute filter. The filter- 
ed product goes directly into seamless cans, 
eliminating any possibility of flux contamina- 
tion from seamed cans. We have complete 
quality control, from tanker to customer. 


Send for free booklet... 

To help you quickly and easily find the precise 
solvent cleaner for your particular application, 
we're offering a FREE booklet. Simply circle 
the Miller-Stephenson bingo card contained in 
this magazine — or write to us for your copy. 


Purity, it’s something we never forget! 


miller-stephenson 
chemical co..inc. 


George Washington Highway, Danbury, CT 06810 
Phone: (203) 743-4447 ED34 


@ LOS ANGELES @ CHICAGO @® TORONTO @ DANBURY, CT. 
WORLDWIDE DISTRIBUTION 
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New Sangamo Type 350 Capacitors: 
The new standard for high-frequency 
switching regulator power supplies! 


Type 350 Capacitors 
Electrical/ Mechanical Specifications 


apacitance Range 
Capability at 20 kHz* 9.7 amps at 85°C 
5.0 to 100 vac 


Nominal Case Sizes 750" x 1.125" 
19.05 mm x 28.58 mm) 


Now you can design the next genera- 
tion of high-frequency regulator 
switching supplies. The components 
are here now! 

New low-inductance Sangamo 
Type 350 Premium-Grade Aluminum 
Electrolytic Capacitors are perfect 
for critical circuit designs in high- 
frequency applications from 20 up 
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Ue: to 1.000” x 2.625” 
— (25.40 mm x 66.68 mm) 
aa THAI) EHS *For high ripple current applications, units may be installe 
e =o a aS 11,500 pF; 6.3 vol Stitt aa i alae A aces 
2 nt Cott A 
S 100 fH Sil tall Capacitors in your high-frequency 
= SE Soizc: Type 390 capacitors are easy to switch mode power supplies now! 
: au Hiatt install in your printed circuit boards. Write for specs and engineering 
3 SSeit BON call Three radial leads are arranged ial samples. Sangamo Capacitor Division, 
eS isosceles triangle, so you can just plug Boy 198 Pickens. SC 29671: phone: 
Ht Has vee in and wave-solder. You can’t install (803) 878.6311: TWX: 810-397-2496: 
LL meni | {| | i them backwards. | Telex: 57.044]. 
pres is '“ In high ripple current applications, , 
operate them in parallel with equal 
Unique (patent pending) internal con- _ current sharing. SANGAMO WESTON 
struction features terminal tabs with Save installation space and cost. Get 
fully interactive electromagnetic fields | economical, low-inductance, Sangamo Yer alilanlercie er 
to minimize ESL. Type 350 Aluminum Electrolytic g 
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Modular memories master X, Y, Z’s 
of easy bubble-system expansion 


Ww a controller to handle the interface to the host 
system and (optionally) data transfers as well, 
modular memory units combine forces to expand a 
bubble-memory system along three axes, for capaci- 
ties of 512 Mbytes and beyond. The controller in this 
Bubble Modular Array with Correction (BMAC) also 
issues the timing signals to the bubble memory (via 
a function timing generator) and controls the data 
corrector/formatters (DCF). 

Developed by Texas Instruments for the TIB1000 
family of bubble memory components (ELECTRONIC 
DESIGN, Nov. 22, 1979, p. 156), BMAC gives the user 
unusual freedom in configuring systems, whether one 
bubble memory device is involved or a large array. 
The support circuits (such as sense amplifier, read and 
write function drivers and coil drivers) have a TTL- 
compatible interface to simplify system design. 

A bubble-memory system can be configured in any 
one or a combination of the three directions, X, Y or 
Z. The three diagrams in Fig. 1 show the various 
expansion capabilities in each axis. With expansion 
in the X axis, up to 16 modular memory units (MMUs) 
may time-share a DCF circuit. Even more MMUs can 
be added to the system with the addition of TTL-buffer 
gates. Each MMU consists of the bubble-memory 
device and the immediate support circuits (see “Inside 
the MMU”). | 

I/O lines from the host processor system control 
the chip-select lines common to all interface circuits 
within the MMU. When the memory system is ex- 
panded only in the X direction, data are normally 
routed from the DCF to the TIB0904 controller. 
Because the pages of data are buffered in the DCF, 
they transfer at a 1-MHz burst rate to the controller. 
The data then rapidly fill the 8-bit accumulator that 
interfaces to the 8-bit data bus of the host system. 


Change directions and boost throughput 


When faster data throughput is needed, the memory 
system expands in the Y direction by adding DCF 
circuits. The number of channels available for system 


Gerald Cox, Engineering Manager, Magnetic Bubble Mem- 
ory Systems, Texas Instruments, P.O. Box 5200, MS 997, 
Dallas, TX 75222. | 
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1. The bubble memory system expands in any of three- 
axis directions—X Y and Z. For expansion along the X- 
axis, this scheme (a) multiplexes the DCF between several 
MMuUs. Giving higher throughput, expansion along the Y 
axis (b) increases the number of data channels, with one 
DCF per channel. For the maximum system throughput, 
the system expands in the Z axis (c), multiplexing several 
controllers on the host system bus. This scheme allows 
continuous high-speed data transfers. 
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expansion equals twice the number of 1-Mbit bubble 
memory devices (for example, two channels in a 
system with one 1-Mbit device). 

The TIB0904 controller receives information from 
one, two or four DCF circuits in parallel and reformats 
it into 8-bit parallel data to interface to the micro- 
processor. For larger configurations, the data I/O lines 
to the DCF bypass the controller and connect directly 
to the host-system data bus. The controller can manip- 
ulate any number of parallel channels, but 64 channels 
is normally a practical limit. (For odd numbers of 
channels, a TIB0500 bubble memory device can be 
mixed with the TIB1000 system configuration.) In a 
32-bit-wide system, the maximum burst data rate is 
16 Mbytes/s. With the data pages double-buffered in 
the DCF, up to 512 bits of error-corrected data burst 
-gimultaneously into the host system at speeds up to 
4 Mbits/s per channel. 

For even higher data throughput, the memory 
system expands in the Z dimension. The entire basic 
system is multiplied until the number of buffers in 
the DCFs allows continuous operation to and from the 
host system. A chip-select input to the DCF and 
controller decouples each memory subsystem from the 


host system bus, without interrupting reading and | 


writing into the bubble memory. Thus, data are 
processed even while the host system goes on to the 
next memory subsystem and continues to read or 
write data into its DCF data buffers. 

Yet another type of system expansion (Fig. 2) 
combines the X and Y dimensions. Each vertical 








column of MMUs operates in parallel, to provide a 32- 
bit-wide data bus with a transfer rate of 16-Mbytes/s. 
The columns, in turn, multiplex via a chip-select line 
to the DCF and MMU subsections. | 
The maximum system expansion employs all three 
axes (X, Y and Z). As shown in Fig. 3, 16 or more 
memory planes (Fig. 2) share a common address and 
data bus to the host system. The memory planes 
multiplex via chip-enable lines; the total system capac- 
ity shown is 256 Mbits per memory plane, times 16 
banks—equals 4096 Mbits, or 512 Mbytes. Each DCF 
has a buffer capacity of 512 bits (with error correc- 
tion); and a 32-bit wide data bus lets the system read 
or write 2048 bytes of data before the DCF is emptied. 
Assuming a 200-kHz field frequency, the average 
access time for this system would be just 5.6 ms. 


Interfacing to the host system 


After the system architecture is designed, the 
interface to the host system needs consideration. Data 
can be read or written in three ways: with interrupt, 
by direct-memory accesses (DMA) or with a polled 
I/O. The bubble-memory controller appears to the 
CPU as seven registers, which are accessed by the 
Chip-Select, Address, Read and Write signals. The 
seven controller registers are command, status, error 
status, parameter, results, read data and write data. 
Various other control signals (such as Interrupt, DMA 
Request and DMA Grant) are also available for 
various system configurations. 


DATA CORRECTOR/FORMATTER 1 


DATA CORRECTOR/FORMATTER 3 


DATA CORRECTOR/FORMATTER 32 


2. When a memory system expands along the X and Y axes simultaneously, up to 

32 or more bubble-memory channels may interface to the controller. This particular 
scheme would accept 16 Modular Memory Units for every two DCF circuits, for a total 
storage capacity of 256 Mbits. 
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In the interrupt mode, the controller’s interrupt 
section activates the interrupt line when a data buffer 
is ready for transfer. An active interrupt line indicates 
that data can be transferred to the host system during 
a read operation or that a data buffer is empty, so 
that data can be transferred from the host system to 
the buffer during a write operation. The interrupt line 
is also activated at the end of an operation. 

DMA operations are generally required if eight or 
more devices are operated in parallel, because of the 
fast data rate (more than 100 kbytes/s). For DMA 
operations, an external DMA controller gives the 
sequential memory addresses and timing for the data 
transfers. The number of bytes transferred ina DMA 
burst and the length of the interval between bursts 
are both programmable, making for efficient utili- 





zation. The bubble-memory controller and the DMA 3. Anexpansion along all three possible axes increases 
controller communicate through DMA Request and the maximum system-storage capacity to 512 Mbytes or 
DMA Grant signals; the actual byte transfers are beyond; the transaction block size swells to 1024 bytes; 
clocked by the Read and Write signals. and the transfer rate goes to 16 Mbytes/s. The access time 


averages 11 ms. 


Put the controller in command 


If DMA transfers are not used, the host system must 
either respond to interrupts or poll the status register 
of the controller to determine when a byte is ready 
for transfer. Then, the host system accesses each data 
byte that is ready and transfers it to or from the 
system memory. The controller contains an automatic | 
halt so that the host system does not have to prevent 
the data buffers from overflowing or from under- 
flowing. 
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The controller offers many commands, including a 
Read Address-Seek and Write Address-Seek. Virtual 
addressing is used exclusively, as in previous con- 
trollers; and two copies of the map data are stored 
in the bubble memory device. If the controller and 
DCF find either copy to be in error, a simple two- 
command sequence rewrites the map loop in the 
bubble memory with no loss of either address positions 
or data in the minor loops. 

Additional controller commands simplify data 
transfers and determine the status of the system. Such 
commands control reading and writing the redundan- 


cy RAM; enabling reporting of detailed error status; 


initializing the controller, DCF and bubble-memory 
parameters; and setting the DMA mode. During 
system initialization, the Restore command syn- 
chronizes the bubble-memory module and reads the 
redundancy map from the bubble memory to the 
redundancy RAM in the DCF. In parallel systems, all 
MMUs in the Y and Z directions are initialized 
simultaneously. Only in the X direction must the 
MMUs be initialized sequentially, since the DCF 
contains RAM storage for only one map. In this case, 
the maps may be stored in a table in the host-system 
RAM. 

Although the maximum data rate for the TIB1000 
is 160 kbits/s, data can transfer between the DCF and 
the host system at a maximum rate of 4 Mbits/s. In 
expanded systems, with 16 bubble memory devices 
operating in parallel, the data rate reaches 16 


Mbytes/s. Although the individual devices in this 
example read or write 32 bytes during a DMA opera- 
tion, the system configuration with 32 DCF channels 
has a transaction block size of 1024 bytes. 

In addition to the command control feature, the 
DCF has an error correction code that keeps the error 
rate extremely low, just 3 X 10-5 errors per bit. So 
few errors go undetected that the mean time between 
incorrect or undetected errors for four bubble memory 
devices running in parallel is at least four years, and 
typically many times that (100-kHz field rate and 
100% duty cycle). 

For evaluation and OEM purposes, two board-level 
products, the TBB5005 with half-megabit devices and 
TBB5010 with megabit devices are available on a 4 
x 6-in. compatible board, having all support ICs. 
Additionally, a TM990-microcomputer-compatible 
memory subsystem, with a 6-Mbit (TM990/211) 
storage capacity, offers all support ICs and a TMS9900 
CLU interface. All the 4 X 6-in. cards will interface 
to the bus of almost any microprocessor system, since 
the appropriate support logic and address decoding 
are also contained on board.as 
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Low Cost, High Performance 
Operational Amplifiers 





1435-70 High Gain Bandwidth 1 GHz 
High Slew Rate 300 V/us 
Unity Gain Bandwidth 150 MHz 


Very Fast Settling 70 nsec to 0.01% 
Full 5 V, 10 mA Output 


Low Cost: $49.00 (100’s) 


1437 High Gain Bandwidth 350 MHz 
High Slew Rate 300 V/us 
Wide Operating Bandwidth 40 MHz 


110 nsec to .1% 
150 nsec to .025% 


Fast Settling 


Full 10 V, 20 mA Output 
Low Cost: $38.00 (100’s) 


These new commercial (0°C to +70°C) hybrid operational 
amplifiers offer a price/performance ratio that’s hard. to beat! 
The choice of a single external compensation capacitor gives 
designers versatility in wideband steady state and fast transient 
applications. The 1435-70 and 1437 are also available in full 
temperature (-55 °C to +125 °C) and MIL-STD-883 versions. 


ONE ESR RSS RTE GREAT TALE BE LE EILEEN EEL E OE TNT EI ANTE TE AE EN TERETE SITS FSA GTI ESTES CTSNET SES VRE TS ARETE ER AGA 





Allied Drive at Route 128, Dedham, Massachusetts 02026 
Tel: (617)329-1600 TWX :(710)348-6726 Telex: 92-4439 
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Solve your resistor network delivery problems by 
calling your Sprague sales office or stocking distributor. 


Sprague supplies the DIP and 
SIP resistor networks required 
by customers like you. This ta- 
ble, listing just a few of the 
more-popular devices, shows 
how Sprague cross-references 
with other well-known suppliers. 


For your nearest Sprague sales office, call Jim Fitzgerald at 





Multiple Isolated 34B...4 : 
Ly Pins, ‘ Resistors iia _ = ij _ 9140. ..x28R | 
Multiple Isolated 36D...4 : a 



























Pull-up/Pull-down 
14 Pins, 13 Resistors 






16 Pins, 8 Resistors 
co 
Tree, ama 


Thevenin Terminator 
16 Pins, 28 Resistors 














4SR-8118R2 


Sprague Electric Co., Tel. 413/664-4411. For your nearest Sprague ® 
stocking distributor, call Sprague Products Co. Division, Sp p (i G Uj b 


Tel. 413/664-4487. 


THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS 







THE MARK OF RELIABILITY 
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New twist on an old idea — 
sets new accuracy Bethe 





IN digital logic switching. 







Detent springs and pins operate 

directly on logic disc starwheel, 

eliminating slippage, backlash, 
inaccurate positioning. 


CTS Series 230 digital rotary switches assure accu- 
racy in two important areas. First, contacts are 
‘insert molded securely in thermoset modules... 
not soldered or clipped in place. The one-piece 
molded design eliminates the mechanical shifting 
of contacts/terminations. And second, the detent 
mechanism is part of the logic disc for foolproof 
positioning. 


Engineering imagination is just about the only limit- 
ing factor in using this problem solving switch. 40 
detent positions are standard, but up to 50 are 
optional. And units may be ganged to increase the 
number of functions. Logic disc codes are anything 


CTS CORPORATION 


ELKHART, INDIANA 
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Logic disc and detent 
mechanism are integral for 
constant accuracy. 


Plated copper terminals and 
contacts insert molded in 94V-0 
thermoset for perfect 
positioning. Eliminates 
soldering and assembly 
probiems. 






As many as 4 digital logic 

witches may be ganged to 
increase the capacity of 
functions. 











you can devise using a maximum 8 level truth table 
per switch section. 


While one side of the logic disc is programmed 
for switching functions, the other side can have a 
7 segment code to operate LED’s or LCD’s. And at 
a cost of about $2, a CTS digital logic switch may 
well be an answer in search of a problem. 


For technical information, circle the Reader Num- 
ber. Or for a free 7 digit readout sample, write on 
your letterhead and indicate the use you contem- 
plate for a CTS digital logic switch. Write CTS of 
Elkhart, Inc., 1142 West Beardsley Avenue, Elkhart, 
IN 46514. (219) 295-3575. 























Snap-action thyristor control circuit 
stabilizes relay pull-in and drop-out 


A special on-off thyristor control circuit, when used 
with a relay/transformer such as the TRAN-TROL type 
3 or the ALCOSWITCH types FRE103 or FR102, will 
provide reliable, chatter-free relay operation, no mat- 
ter how slowly the control resistance varies. In fact, 
inductive loads of many types (solenoids, relays, etc.) 
can be reliably controlled with this circuit. 

To construct the circuit (see Fig.), reverse the series 
connection of the resistor (R,) and the capacitor (C) 
normally used as a snubber circuit around a thyristor 
with an inductive load; then connect the thyristor gate 
to the junction of R, and C. The thyristor can be made 
to toggle between its fully conducting (on) and fully 
blocked (off) states as R, is slowly varied through the 
operating points. 

Since the value of R, required for thyristor turn- 
on is greater than the value required for turn-off, the 
overlapping operating points produce a hysteresis 
band. Its width can be varied by putting a second 
resistor, R,, in parallel with C and adjusting the values 
of R, and C. This hysteresis band assures that the 
thyristor will remain in one state or the other until 
the value of R, passes through the opposite operating 


point. (Sometimes it may also be necessary to insert 
a resistor, R,, in series with the thyristor gate to limit, 
the gate current.) 


A typical application for the TRAN-TROL and 
ALCOSWITCH units would be a low-voltage sensor 
system, isolated from the power line, for a perimeter 
security alarm. Here, sensors, which are represented 
by R, in the figure, form a series circuit of 
magnetically-actuated contacts at doors and windows. 
A photocell in parallel with these contacts arms the 
circuit at dusk and disarms it at dawn. 

The TRAN-TROL power winding (secondary) provides 
a source of low-voltage power to operate delay timers 
or other low-power ac and dc circuits and devices 
associated with the security application. High-power 
circuits (alarms) use the relay contacts, which are open 
or closed as determined by the relay’s control second- 
ary winding current. 

The reliable relay armature transition obtained 
with the thyristor circuit (as opposed to simply placing 
R, across the TRAN-TROL’s relay control secondary) also 
makes longer sensor circuit loops practical. However, 


normal precautions should be exercised on long loops 
to minimize extraneous noise pickup. 


John J. OF arrel, Jr., President, The TRAN-TROL 
Company, Tucson, AZ 85712. 
CIRCLE No. 311 
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If the available input clock frequency is sym- 
metrical (50% duty cycle), then a pulse generator, 
divide-by-N counter and flip-flop can divide it by an 
odd number (N) and produce a symmetrical output. 
Although cross-coupled one-shots (see reference) can 
also give a symmetrical output for this application, 
it is generally preferable to avoid one-shots and use 
a fully clocked design: When divisor N is large, error 
margins for the one-shots are small. 

Suppose that a division-by-7 is desired. With the 
circuit of Fig. 1, the input clock is applied to the pulse 
generator (R, C and EXCLUSIVE-OR gate U1). As the 
clock pulse changes state, either from 1 to 0 or from 
0 to 1, input lead 1 of U1 follows the change immediate- 
ly; but, because of the RC network, lead 2 does not. 
(The RC network is chosen so that the voltage on lead 
2 trails the voltage on lead 1 by a fraction of the clock 
interval.) The output of the EXCLUSIVE-OR gate (B) is 
a pulse at each transition of the input clock. This pulse 
rate is double the input clock rate (see Fig. 2). 

The counter which performs the “divide-by-N” func- 
tion is driven by the pulse train produced by U1. This 
counter is not critical and can be any convenient type 





SYMMETRICAL 


INPUT CLOCK OUTPUT 
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SYMMETRICAL | 
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= 
PULSE 
GENERATOR 


DIVIDE-BY-N 
PSUEDO-RANDOM COUNTER 


1. This configuration of components can divide the 
symmetrical clock input by N (with N odd) and 
produce a symmetrical output. The divide-by-N 
counter can be of any convenient type. The 
counter’s all-zero suppression circuit is not shown. 
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Divide symmetrical clock pulses 
by odd numbers, get a symmetrical output 





that will yeild the desired value of N. Because of the 
increased clock rate at B (with respect to A), the output 
of the divide-by-N counter is twice as fast as desired. 
Following the counter with a divide-by-two flip-flop 
produces the desired frequency and also provides a 
symmetrical output waveform. | 


Reference 


Madni, A.M., “Cross-coupled One-shots Divide by Odd Numbers 
a“ vi a Symmetrical Output,” ELEcTRONICD ESIGN, Oct. 25, 1979, 
p. 


Lawrence E. Getgen, Senior Staff Engineer, GTE 
Lenkurt Inc., 1105 County Rd., San Carlos, CA 94070. 
CIRCLE NO. 312 


SYMMETRICAL 


INPUT — A LL 


SYMMETRICAL OUTPUT 


2. These waveforms apply to the circuit of Fig. 1 
when N = 7. An examination of period T shows that 
seven symmetrical clock pulses have been “‘divided”’ 
into one symmetrical output pulse. 
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Many Electronic Design Problems 
Could Benefit From a Little 
Cool Thinking 





Herewith are a few modest examples: Thermoelectric modules are available in a wide 
variety of shapes and sizes, with or without (air or 
water) heat sinks, power supplies, or temperature 
controllers. We also maintain a custom design 
laboratory where customers bring challenging cool- 
ing and temperature regulatory problems everyday. 


Circuit miniaturization: 

Often, power dissipation is the limiting parameter 
in electronic circuit miniaturization. Solution: 
Actively pump the heat out of the circuit package. 


Hot environments: Let us tell you more about thermoelectric 
Circuits operating in hot environments overheat modules and their applications. Call or write 
and malfunction. Solution: Refrigerate these cir- for our new catalog 300: 

cuits. Cool them to acceptable operating levels. thermoelectrics. 
















Noisy, drifting amplifiers: 

Amplifiers are noisy at high temperatures and, in 
some, critical parameters drift, excessively, with 
temperature change. Solution: Regulate amplifier 
operating temperature to a fixed, cool level. 


But design philosophy is not all we have to offer. 
We have the hardware too. They’re called thermo- 
electric modules. Sandwiched between your 
circuit package and a suitable heat sink, 

the thermoelectric module can heat or 
cool your electronics package and 
keep it at any preset operating 
temperature in the range of 
ambient +70°C. 





Cc CAMBRIDGE THERMIONIC CORPORATION 
V1 iste) ee 


445 CONCORD AVENUE, CAMBRIDGE, MASSACHUSETTS 02238 


Telephone (617) 491-5400 TWX (710) 320-6399 
TELEX 92-1480 Cable CAMBION 


West coast office: Cambridge Thermionic Corporation, 2733 Pacific Coast Highway, Suite 308, Torrence, Cal. 90505 Tel. (213) 326-7822, 7823, 7824 
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Pulse transformer eliminates power 
transformer in PWM dc controller 


A pulse-width modulated (PWM) controller for de 
loads does not need a large power transformer to 
isolate the IC control logic and signal processing 
circuits from ac voltage levels and line transients. 
Instead, a full-wave diode bridge and some filter 
capacitors will rectify the raw incoming ac into dc 
power, referenced to a floating ground (see Fig.) A 
small pulse transformer (Pico or Triad type) gives the 
isolation needed between the power-handling circuit 
and any control-signal sources referenced to the 
chassis ground. 

The floating driver (Ri, Re, Q; and comparator A1) 
is a positive Schmitt trigger with symmetrical 
thresholds, set by the ratio Ri/Re times one-half the 
saturation voltage of Al’s output about the 7.5-V 
floating reference. These thresholds are determined 


IFD Winner for November 8, 1979 


H. Ralph Wilbur, Electronic Engineer, Leach Corp., 
5915 Avalon Blvd., Los Angeles, CA 90003. His idea 
“Filter Gain Is Adjustable Using a Simple Resistance 
Ratio” has been voted the Most Valuable of Issue 
Award. 


Vote for the Best Idea in this issue by circling the 


number for your selection on the Reader Service Card 
at the back of this issue. 


by the turns ratio of transformer T; and the input 
energy sensitivity of comparator Al. 

Power for Al is derived from the diode bridge and 
regulated by Zener D3. (The power transistor Q,, for 
switching current through the dc load, and its adjacent 
circuits are referenced to the same floating ground 
as the diode bridge.) 

Pulse width modulation waveforms from A2 are 
converted to voltage spikes on T,’s secondary. Thus, 
the Schmitt trigger switches on and off with a duty 
cycle equal to that appearing at A2’s output. 


Christopher S. Tocci, Analog/Biomedical Engineer, 
Becton-Dickinson Medical System, Westwood, MA 
02090. 

CIRCLE No. 313 


SEND US YOUR IDEAS FOR DESIGN. You may win a grand 
total of $1050. Here’s how. Submit your IFD describ- 
ing a new and important circuit or design technique, the 
clever use of a new component or test equipment, pack- 
aging tips, cost-saving ideas to our Ideas for Design editor. 
Ideas can only be considered for publication if they are 
submitted exclusively to ELECTRONIC DESIGN. You will 
receive $20 for each published idea, $30 more if it is voted 
best of issue by our readers. The best-of-issue winners 
become eligible for the Idea of the Year award of $1000. 





ELECTRONIC DESIGN cannot assume responsibility for circuits shown nor represent freedom from patent infringement. 
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Easy to mount. Easy to connect. 


The RCA 25 amp triac comes 
in a rugged new package. 


Our new QuikOn triac package is Plus, we used quick-connect to the standard stud package. 
designed for high-speed assembly __ terminals that let you use solderless You can use the RCA QuikOn 
line installation. snap-on connectors. triac to control AC loads in large 

Top side terminals let you do all All of which can add up to lower appliances and other types of high 
your mounting from one side, with assembly costs than with conven- Current equipment. 
fast self-tapping sheet metal screws. tional stud packages. For more information, contac 
The device can handle 300 amps We've kept the price down too, your local RCA Solid State Distributor. 
surge current. 2500 volts isolation by using a glass passivated chip in Or RCA Solid State headquarters 
from any terminal to flange makes §amolded plastic package. And in Somerville, N.J. Brussels, Belgium. 
isolation hardware unnecessary. there's no loss of reliability compared Tokyo, Japan. CIRCLE NUMBER 63 
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Choose TI's 16-bit 9900 Family. 


For price. For performance. 
And because it's production-proven. 
Youll be in the best of companies. 


By the hundreds, companies are — growing. The brief recap on the op- H d 
staking new product designs on TI’s __ posite page lists just a few of the Recahcehe hrieed ani 

9900 Family. A wide diversity of | many innovators who have seen compatible family 
products. By companies large and the future and chosen the 9900 Unlike others who plan or promise, 
established. By those small and Family. Fora lot of good reasons: the 9900 Family is a fact. Available 





from your TI distributor today. Mi- 
croprocessors. Peripherals. Micro- 
computer modules. Development 
tools. All compatible to protect your 
software investment as you move 
from one product design to another. 

From the beginning, TI has been 
the 16-bit leader. The 9900 Family 
has grown. Matured. Become sec- 
ond sourced. 


We'd like to say it’s complete. But 
that will never be. TI is firmly com- 
mitted to the Family’s expansion ac- 


cording to your needs and as new | 


technologies develop. 


Price/performance 
microprocessor choices 


Utilizing the most advanced archi- 
tecture on the market today, the mi- 
croprocessors in the Family include 
the original NMOS TMS9900. The 
functional I?L equivalent, the 
SBP9900A, for harsh environments. 
The lower-cost TMS9980/9981 ver- 
sions for smaller systems. 


Now coming into production: 
TMS9940, the industry’s first 16-bit 
single-chip microcomputer with on- 
chip memory and I/O. 

In total, an unequalled choice that 
lets you more easily and quickly 
match price and performance to 
your designs. 


Low-priced peripherals 


At last count, 14 peripherals support 
these microprocessors. The LSI 
“nuts and bolts” needed to complete 
your system. Easily. Economically. 


For memory expansion to 16 me- 
gabytes there’s the new TIM99610 
Memory Mapper. 


To fill your communication needs: 
TMS9902 Asynchronous Controller, 
TMS9903 Synchronous Controller, 
TMS9911 DMA Controller, and the 
new TMS9914 GPIB Adapter. 


Also of interest: The TMS9927 
CRT Controller and the new color 
graphics TMS9918 Video Display 
~ Processor. 


Cost-conscious 


microcomputer modules and 


minicomputers 


For a headstart in systems design, 
look into the Family’s series of 16-bit 
TM990 microcomputer modules for 


evaluation, systems prototyping, 
and OEM applications. 


The TM990 series includes stand- 
alone CPUs, memory expansion, 
and I/O expansion modules. And 
modules for program development. 
For learning and teaching. 


TI’s compatible 990 minicompu- 
ters extend the 9900 Family’s level 
of integration to packaged host sys- 
tems for distributed processing and 
a wide variety of other applications. 


End products: 
Where the 9900 Family is shining. 


Every day, the 9900 Family is prov- 
ing itself where it counts. In the 
marketplace. At the core of new 
products, new designs. 


Many major companies, whose 
large resources and staffs allow them 
to weigh carefully all considerations 
and options, have elected to build 
products around the 9900 Family. 
Among them are Litton Aero Prod- 
ucts, Allen-Bradley, Tektronix, 
Veeder-Root, Sweda International, 
John Fluke, Amoco, E.I. DuPont, 
Sun Electronics, General Electric, 
Otis Elevator. 


Also, a large number of young, ag- 
gressive companies have selected the 
9900 Family ... companies who can- 
not afford failure. Among them are 
Acuity Systems, Optronics Ltd., 
Harowe Systems, Micor, Cubic, 
Praxis Ltd., Nicolet, Delta Data. 


Texas Instruments, where the bot- |. 


tom line is as important as anywhere 
else, uses the 9900 Family as the 
heart of its pacesetting home com- 
puter. In its Loran-C receiver. In 
minicomputers and terminals. In sat- 
ellite navigation systems. In aircraft 
tracking and collision avoidance sup- 
port systems. 


The proof is convincing. For per- 
formance, economy, versatility, sup- 
port, your first choice in 16-bits is the 
9900 Family. You'll be in the best of 
companies. 





Here-and-now Pascal 


Just as many are playing catch up in 
16-bit microprocessors, they’re 
working overtime on high-level lan- 
guages. Particularly Pascal. But TI 
has had operative Pascal for several 
years. Long enough to refine it for 
microprocessor applications. 





TI’s new Microprocessor Pascal 
offers the most extensive support 
available: Editor, compiler, host de- 
bugger, configurator, native-code 
generator, and run-time support. 


Also: Compilers for Fortran and 
interpreters for Power Basic — all 
available on the Texas Instruments 
floppy-based AMPL* development 
system. 


Versatile development 
systems 


In addition to a broad family of hard- 
ware, you need reliable, available — 
and economical — development sys- 
tems. These the 9900 Family has. To 
boost programmer efficiency while 
cutting costs. 


The AMPL prototyping lab is a 
complete set of software and hard- 
ware development tools for the 
entire 9900 Family. It provides real- 


time emulation and logic-state trace. 


It can be programmed for complex 
test and debugging sequences. 


With this one versatile unit, you 
ean not only develop software but 
also check out and verify software 
and hardware as you go. 


Compared on a feature-by- 
feature, dollar-by-dollar basis, the 
AMPL lab is the best 16-bit micro- 
processor development system for 
your money. 


Help is available 


Whenever you have a tough ques- 
tion or need another opinion, talk 
with your nearest. TI systems engi- 
neer or TI distributor applications 
engineer. If you want to learn more 
about the 9900 microprocessors, 
TM990 modules, Microprocessor 
Pascal and the AMPL lab, TI train- 
ing courses are being held weekly. 
Call your TI field sales office or your 
authorized TI distributor for details 
and locations. 

For your copy of the new 28- 
page brochure containing more 
detailed information about the 
9900 Family, contact 
your TI distributor. Or 
write Texas Instru- 
ments Incorporated, 
P.O. Box 1443, M/S 
6404, Houston, Texas 
77001. 
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*Trademark of Texas Instruments Incorporated 
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Don't put up with production delays caused by 
(ol=] gan] fom or-| er-(on] (0) amt) ale) at-(e[-1oeam ni | @mmer-lalme(=) 111/21 
alto] ama'ce) i t-\el=mm (onan eli e-\el-Mci0 leant ialictael coin temper- 
aul ¢cmere)aalel-iarct-talarem-talem alle] amel(s)i-\e1aalemere)al-ie-lal! 
types in 4-6 weeks ... sure! 


As a manufacturer of quality capacitors for 35 
years ... we've Set a few industry standards. Like 
establishing a bank of semi-finished parts by the 


millions to back up delivery promises ... like 


TalatoN/-\(h Mme (=1<1e]alm- tale mo) core 0(oi dolamm-yarellal-t-1alare 
ida | mova(-ie-mdalomeli dient lism |amer-\ey-(el] co)miel=1aie)gnat-laler=) 
mera <cmd0laali-jaliaremct-laa)e)(etom-\ale ms) el-\elf-lk-melalsiale) ai 
order. 


Shape-up your delivery schedules now. Just cir- 
cle the reader service number and we'll send our 
lob of- (el=mm-s el req nilor-tdle)aiele](e(-Melem=1\| @itels1¢-\pal lore 


RADIO MATERIALS CORPORATION 
4242 West Bryn Mawr Avenue, Chicago, IL 60646 
. 312) 478-3600 TWX: 910-221-2915 


... Components that shape tomorrow’s technology. 
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_ Special Report 


Focus on capacitors: Performance charges 
with improved dielectrics in small packages 


esponding to the general thrust of advanced elec- 

tronic technology—better performance in smaller 
packages at lower cost—capacitor manufacturers are 
producing greater capacitance and stronger stability 
in smaller tubes. Spurred in particular by shortages 
of certain materials and by the demands of high- 
volume equipment manufacturers, they are refining 
other dielectric and packaging materials, while unveil- 
ing a series of new packaging configurations: 

s Among capacitor dielectrics, multilayered ceram- 
ics are the fastest growing as they carve out new 
application areas and effectively shrink in size while 
offering higher capacitance values and improved sta- 
bility. 

= Aluminum electrolytics are battling with tan- 
talums over size, price and performance specs. Im- 
proved etching processes are increasing the capaci- 





Stephan Ohr 
Components Editor 


tance and decreasing the size of aluminum anodes and 
cathodes. 

» Tantalum, though shooting upward in cost, is still 
being used in many high-rel application areas—it is 
extremely difficult to surpass in terms of size-cost- 
performance. 

= Alternatives to tantalum such as polyester and 
other plastic compounds are getting renewed attention 
as dielectric materials in metalized film capacitors. 
Film capacitors offer extremely tight tolerances and 
excellent stability. 

« Automatic insertion equipment continues to dic- 
tate some capacitor packaging options. The increased 
availability of insertion equipment for radial-leaded 
devices will effectively increase the popularity of low- 
cost dip-coated components. Insertion equipment, 
moreover, having spurred the introduction of ceramic 
capacitors in miniature DIP packages, will also affect 
the design of many new chip components. 

Among the available capacitor types, multilayered 
ceramics have proved the most versatile for high- 


Wey gey-le lial: me) mer-] ey- Leah ce) maud ol: Mm laren eel lars 
computer-grade electrolytics, 
multilayered ceramics, films and solid 
tantalums, are available from 
Mepco/Electra. 
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frequency applications requiring small size and low 
cost. Not only are they encroaching on the territory 
claimed by mica, paper and other types of capacitors, 
_ they are even replacing tight-spec’d tantalum chips 
in some application areas. There isn’t a capacitor 
manufacturer who isn’t involved with multilayered 
ceramics, though manufacturers like AVX, Centralab, 
Krie and Murata provide ceramics exclusively. 

Unlike other dielectrics, especially tantalum, whose 
operating impedance tends to increase with frequency, 
the internal inductance of multilayered ceramics is 
small. As a result, the operating impedance of 
ceramics remains stable through much of the frequen- 
cy range, and actually decreases above 1 MHz. Indeed, 
though the actual impedance drop depends on the 
capacitance value and the temperature-stability char- 
acteristic, the majority of ceramics shows better 
impedance characteristics above 1 MHz than many 
other dielectrics. 

A 1000-pF NPO ceramic, for example, exhibits an 
impedance drop in the vicinity of 40 to 70 MHz. A 
0.01-uF X7R ceramic, in contrast, has an impedance 
drop in the 10 to 40-MHz region, while a 0.1-uF Z5U 
drops in range from 1.4 to 23 MHz. This sort of 
impedance drop turns the capacitor into a short circuit 
in these frequency ranges, though it will easily block 
or filter current flow at every other frequency. 

For these reasons, unpackaged ceramic chips, like 





Glass-coated ceramics like these Centralab Mono-Glass 
caps come on taped reels for automatic insertion. 
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those by Vitramon and JFD, are widely used in hybrid 
rf amplifiers and other microwave applications, while 
leaded ceramic devices are increasingly used to couple 
and filter memory devices in high-speed logic circuits. 
As it turns out, benefit begets benefit. The large 
volume of ceramic capacitors used for this one applica- 
tion area has fostered an increasingly popular pack- 
aging concept: the two-pin, low-profile, miniature-DIP 
package. Since ceramic capacitors are frequently the 
only passive components to share space with DIP- 
packaged microprocessors and memory devices on a 
computer PC board, the two-pin DIP ceramic with 
0.300-in. centers and 0.175-in. profiles will allow 
automatic insertion equipment to put down both the | 
semiconductors and the capacitors in a single opera- 
tion, while taking up a minimum of board space. 
Notable components available in the mini-DIP 
configuration include AVX’s DIP Guard, Centra- 
lab’s Mono-Pak, ITW Emcon’s Empac Spacesaver, 
Sprague’s mini-DIP and Union Carbide’s Kemet 
Mighty Max. All come on 0.300-in. pin spacings with 
0.175 or 0.165-in. profiles off the board. Capacitance 
values for the majority of the DIP-packaged ceramics 
are below 220,000 pF, while the breakdown voltage 
seldom exceeds 100 V. NPO and X7R temperature- 
stability characteristics are available, though Z5U 
tends to be common in the higher capacitance ranges. 


Size, stability trade-offs 


Reducing the size of ceramic capacitors or any 
capacitor also results in some negative tendencies. 
With the dielectric itself becoming thinner and cover- 
ing less area, available capacitance and breakdown 
voltage tend to shrink. Ultrathin, small capacitor 
dielectrics tend to bend and stretch. 

On the other hand, the temperature stability of 
multilayered ceramics tends to vary with the area of 
the dielectric layers—the broader the area covered by 
the dielectric (the greater the capacitance), the more 
likely it will bend, warp, or leak with changes in 
temperature or humidity. 

The dielectric material here is a coarse, grainy 
ceramic mixture, which is extruded and baked before 
metalization. In very small thicknesses, the granular 
structure offers less resistance to overvoltage break- 
downs than other dielectrics. The granular structure, 
moreover, has its own tendency to absorb moisture 
easily, paving the way for leakage and other changes 
of value. 

As aresult, the most stable capacitors are the most 
limited in capacitance value. The NPO temperature 
characteristic, for example, which allows almost no 
change in capacitance value, —30 ppm/°C, over the 
entire range from —55 to +125 C, is usually limited 
in capacitance value, with 27,000 pF the typical 
maximum for an NPO ceramic. Other popular 
temperature-stability characteristics include the rea- 
sonably stable X7R, which allows a +15% total capaci- 
tance change over —55 to +125 C, and the Z5U, which 
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permits gross changes in capacitance with tem- 
perature: +22% to —56% in the relatively narrow 
range from —10 to +85 C. However, in addition to 
its low cost for consumer electronics applications, such 
as home entertainment devices (where the ambient 
temperature seldom varies from 20 or 25 C), the Z5U 
provides the highest capacitance available in a micro- 
miniature ceramic—approximately 1.5 uF. 

Barium-titanate and strontium-titanate dielectrics 
have greatly improved the stability of miniature and 
microminiature ceramics. The GPC 6000-series 
tubular ceramics from Mepco/Electra, for example, 
provide up to 33,000 pF in a package smaller than a 
1/4-W resistor. Nicknamed “Super K,” they are avail- 
able with a Y5P temperature-stability characteristic 
(+10% total capacitance change from —30 to +85 C) 
in capacitance values where the less stable Z5U would 
ordinarily prevail. They are also available with COH 
temperature-stability characteristics, notably less 
than +60-ppm/°C total change from —55 to +125 C. 
Capacitance values for these Class I capacitors in the 
GPC 6000 series range from 1 to 180 pF, with toler- 
ances of +5% and +10%. Standard breakdown volt- 
ages are 16, 25 and 50 V. 


COH and COG capacitors, as a result, are now being - 


used not only in the small places once reserved for 
X7R and Z5U types, but also in application areas once 
reserved for mica and tantalum-oxide dielectrics. Dip- 
coated, radial-leaded ceramics, in fact, are now being 
offered by several manufacturers as replacements for 
dip-coated mica capacitors. AVX’s NPO Skycap series, 
for example, will provide +0.5% purchase tolerances 
for values above 100 pF. Breakdown voltages are 300 
and 500 V, while the NPO stability is easily +30 
ppm/°C—a far cry from the +200 ppm/°C for many 
of the best mica capacitors. Most significant, while 
the lead spacing of both the dip-coated ceramic and 
the equivalent dip-coated mica remain the same, the 
body size of the ceramic is approximately 20 to 30% 
smaller in profile. 

Not only are ceramics replacing silver micas in 
certain high-frequency applications, they are also 
making significant inroads on tantalum-oxide capaci- 
tors. Independent research conducted by ceramics 
manufacturers such as Centralab and AVX indicates 
that at certain frequencies, multilayered ceramics can 
satisfactorily replace tantalum capacitors by match- 
ing not capacitance value but performance factors like 
impedance and dissipation. 

Centralab, for one, has found that a ceramic capaci- 
tor working at 10 kHz need only have 30% of the 
capacitance value of an equivalent dip-coated tan- 
talum electrolytic. Indeed, above 1 MHz, the capaci- 
tance value need only be 1 or 2% that of tantalum. 
AVX is more conservative, with data suggesting that 
the ratio of tantalum capacitance to ceramic capaci- 
tance should be 10:1 for equivalent performance at 
high frequencies. 

Multilayered ceramics, however, are not the only 
dielectric materials currently approaching tantalum- 
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Skycaps from AVX, as well as other dip-coated, 
multilayered ceramics, effectively replace mica 
capacitors in high-speed uP applications. 






& e 


Packaging options available for Murata ceramics include 
axial-leaded devices with conformal coatings. 
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style performance. With tantalum, an African-mined 
material, becoming harder to obtain and thus more 
expensive, more and more miniature aluminum elec- 
trolytics are appearing as possible alternatives. A 
large number of these are available from Japan and 
Europe, but there are a number of American manufac- 
turers with competitive offerings. 


Aluminum strikes back 


A good example of the type of aluminum capacitors 
being offered as “almost as good” tantalum re- 
placements is the K series from Panasonic. Radial- 
leaded, these electrolytics—some no bigger than a 
pencil eraser—are intended to fit in the tight board 
spaces once exclusively reserved for dipped tantalums. 
Available capacitance values range from 0.1 to 100 uF, 
with de working voltages from 6.3 to 63. 

The longest K-series capacitor is less than 0.28 in. 
and the longest diameters are less than 0.248 in. For 
these reasons, they are aimed where size and low cost 
are primary concerns—consumer-electronics applica- 
tions such as automotive controls, home-entertain- 
ment consoles, recorders and calculators. 

Other manufacturers whose miniature electrolytics 
provide possible alternatives to tantalum include 
Nichicon America, whose advanced etching of the 
aluminum anode produces a miniature electrolytic 
with unusually low leakage—at most, 0.002 CV or 0.4 
uA, from —40 to +85 C. The LL series is available 
in capacitance values from 0.1 to 100 uF, with both 
axial or radial leads. According to Nichicon, its 
aluminum devices will cost up to 40% less than 
similarly-sized tantalums. Its CEO4W radial-leaded 
capacitors are available with capacitance values from 





he 


‘Smaller than the equivalent dip-coated tantalum’”’ aptly 
describes miniature aluminum electrolytics like this K- 
series unit from Panasonic. 
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0.47 to 3300 wF and de working voltages up to 450; 
and its CEO2W axial-leaded capacitors offer capaci- 
tance values up to 6800 uF. 

Siemens provides miniature aluminum electrolytics 
with either axial or radial leads in the B41313, B41283 
and B41010 series. The axial-leaded capacitors provide 
up to 10,000 uF (6.8 V de) in a 1.594-in.-long x 0.807- 
in.-diameter package. The smallest radial-leaded de- 
vices are 0.472 in. long with 0.216-in. diameters and 
have capacitance values ranging up to 22 uF at 6.3 
V. 

Domestic sources for the radial-leaded devices are 
headed by Sprague, whose 502D and 508D Verti-lytic 
miniatures provide capacitance from 0.47 to 3300 uF 
in packages as small as 0.433 in. long and 0.236 in. 
in diameter. In addition, welded interconnections 
ensure excellent surge protection. Mepco/Electra’s 
3070-series axial-leaded capacitors are available with 
0.177-in. diameters and 0.433-in. lengths and offer low 
ESR, high ripple-current capacity and low de leakage 
currents. 

While the miniature aluminum electrolytics are 
competitive with dipped tantalum in size and price, 
the tantalums are still more reliable in general. While 
de leakage currents for the Panasonic K-series elec- 
trolytics, for example, are specified at 3 uA max, de 
leakage current for an equivalent dip-coated tantalum 
is only 0.05 wA. In addition, the dissipation factor for 
aluminum electrolytics varies from 0.08 to 0.24 at 120 
Hz, but only 0.04 to 0.10 for tantalums. Similarly, load 
life, rated for miniature aluminum electrolytics at 
1000 hours at 85 C, is rated at 2000 hours for dipped 
tantalum at the same temperature. 


Aluminum solids 


What’s more, while miniature aluminum elec- 
trolytic capacitors are approaching tantalum in cer- 
tain small-size, low-cost application areas such as 
consumer electronics, their leakage currents and dis- 
sipation factors are still greater. Nevertheless, a class 
of aluminum capacitors will approach tantalum ‘per- 
formance in small capacitance values. Aluminum 
solids, intended for use in bypass coupling and filter 
circuits, provide an unusually low leakage current in 
the vicinity of 0.5 to 1 wA. The dissipation factor at 
120 Hz is typically between 0.08 and 0.12 in a —55 
to +85-C operating range. 

The Aloxcon SR 20 series from Fujitsu America, 
for example, provides small leakage currents and 
dissipation factors in a package as small as 0.394 in. 
long, with 0.197-in. diameters. Capacitance values 
span 0.068 to 10 uF, voltage ratings from 6.3 to 35 
V de. 

The Aloxcon LL20 series provides 0.1 to 4.7 uF in 
a similarly sized package, with leakage currents even 
less than 0.5 wA and dissipation factors less than 0.08. 
They are intended for switching power supplies and 
other medium-frequency bypass coupling and filter 


~ applications. 
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Solid and wet-slug tantalums as well as computer-grade 
aluminum are among the offerings from Mallory. 





A variety of tubular electrolytics is available from 
Siemens, including aluminum, tantalum, and foil-film. 


For high-frequency applications, the Aloxcon HF 10 
series provides less than 0.1-uA leakage currents, a 
small ESR of less than 0.5 2 at 10 MHz, and a 
dissipation factor in the vicinity of 0.025 max at 1 kHz. 
The capacitance range is small—0.047 to 0.47 uF. 


Champion tantalum 


Low-cost and special alternatives aside, there is 
actually nothing to replace tantalum-oxide dielectrics 
in terms of high performance in a small package. 
Although ceramics allow a higher dielectric constant 
than tantalum oxides, they are susceptible to tem- 
perature and humidity. Tantalum oxides, on the other 
hand, retain their stability even under a wide variety 
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of environmental conditions. 

Even aluminum solids offered as a capacitance- 
voltage substitute cannot match tantalum _per- 
formance. The high-performance end of Fujitsu’s 
solid-electrolytic line, for example, is shared by 
aluminum-solid and tantalum-solid capacitors. Both 
types are recommended for bypass and filtering ap- 
plications for high-speed logic in microprocessor 
circuitry. But while the aluminum-solid R53 and R56 
series are recommended for high-speed pulse filtering 
(TTL), the tantalum-solid R58 series provides good 
performance for ultrahigh-speed logic such as ECL. 

The R53 and R56 provide a capacitance of 1 uF at 
25 V in a rectangular package 7.0 mm long, 5.08 mm 
wide and 6.35 mm high. The dissipation factor at 120 
Hz is less than 12%, leakage currents are less than 
3 uA, and the ESR is less than 1.5 . 

In the same-sized package, the R58 Tantalcon series, 
provides up to 4.7 uF (6.8 V), less than 1 yA of leakage 
current, less than 10% dissipation factor, and less than 
0.5-2 ESR. Consequently, tantalum capacitors are 
among the popular product offerings from Corning, 
Union Carbide, Mallory, Sprague, Siemens and 
Mepco/ Electra. 

Miniature tantalums from Sprague, for example, 
include the 162D Red Tops, whose sizes range from 
0.260 in. long with 0.095-in. diameter (8.2 uF at 2 V 
de) to 0.420 in. long with 0.180-in. diameter (4.7 uF 
at 50 V de). All have axial leads for automatic-insertion 
equipment. Another axial-leaded product, the 173D 
Tantalex, is a bullet-nosed, molded-epoxy capacitor 
with values from 0.1 to 56 uF in voltage ranges from 
6 to 50 V de. 

Another Sprague offering features a packaging 
configuration destined for greater popularity. The 
193D Domino solid-tantalum capacitor is essentially 
an epoxy-coated chip with solderable metal tabs at 
each end. Case sizes vary from 0.180 in. long, 0.090 
in. wide and 0.070 in. high to 0.320 in. long, 0.180 in. 
wide and 0.195 in. high. Capacitance values range from 
0.1 to 10 uF at 35 V de. The major factor for the 
popularity will be insertion equipment for discrete 
chip components, which is appearing more and more 
at electronics packaging exhibitions. 

Another chip configuration is featured in the Series 
4000 Blue Chip tantalum capacitors from Mepco/Elec- 
tra, which feature solderable end caps. For applica- 
tions where small space is required, such as heart 
pacers, the tantalum chips come with +5%, +10%, 
and +20% tolerances. Capacitance values from 0.1 to 
100 uF are available with 4 to 50-V ratings. In addition, 
they are qualified according to MIL-C-55365, Style 
CWR06, for “R” failure rates—that means less than 
0.01% per 1000 hours of use. 

Mepco/Electra also provides epoxy-dipped and 
molded solid tantalums with radial leads and toler- 
ances down to +5%. Capacitance values from 0.1 to 
330 uF are available with working voltages from 6 to 
50 V de. 

Solid tantalums with established reliability are also 
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available from Sprague and Mallory. Sprague’s CSR13 


solid tantalums are glass-to-metal sealed and avail-— 


able in +20% and +10% tolerances with L, M, P, R 
and S failure rates. Capacitance values range from 
0.0047 to 1000 uF in working voltages from 6 to 100 
V dc. Mallory’s solid tantalum types, TER, TXE, 
TXRm and TNR, are qualified according to the re- 
quirements of MIL-C-39003, as well as MIL-C-39006 
for M, P, and R life-failure rates. 


Computer grades 


While aluminum electrolytics can only approach the 
tantalum performance in small sizes, they stand alone 
in power-supply filters. That means large capacitance 
values and sizes. | | 

These filters operate at low and medium frequencies 
to filter the ripple currents out of de power supplies. 
In addition to extremely high capacitance values, 
computer-grade electrolytics must withstand possibly 
high overvoltage surges and strong ripple currents 
while providing very small ESRs. 

Computer-grade electrolytics from Mallory, for ex- 
ample, can provide capacitance up to 100,000 uF in 
a single can while withstanding ripple currents up 
to 26.70 A at 120 Hz—and ESR is less than 0.010 Q. 
Overvoltage surge protection is roughly 25% better 
than the working voltage, which means that a com- 
puter-grade electrolytic with a voltage rating of 100 
V de is protected from surges up to 125 V de; a 450- 
V de capacitor is protected from surges up to 525-V 
de. 

High-performance computer grades, in addition, 
provide extremely high capacitance values and ripple- 
current capability for such demanding applications as 
computer mainframes, X-ray and medical equipment, 
telecommunications and broadcast equipment, and 
industrial controls. The high-performance CGR from 
Mallory is available with capacitances up to 320,000 





Axial-leaded ceramics like these Spinseal capacitors from 
Corning are available with X7R and COG temperature- 
stability characteristics. 
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For switching power supplies, these tubular aluminum 
electrolytics from Sprague offer welded leads, low ESR and 
high ripple-current capacity. 


uF and ripple-current capability up to 35.9 A at 20 
kHz and 85 C. Thirty-six case sizes are available— 
with lengths and diameters ranging from 1.750 in. and 
1.375 in. to 5.625 in. and 3.00 in.—all with screw-type 
terminals. 

Screw terminals, radial leads and axial leads are 
all available on Mepco/Electra’s 3120, 3191, 3428 and 
3050, all of which provide unusually good operating 
life—up to 2000 hours at 85 C. ESR is less than 0.0023 
Q at 120 Hz, 125 C for 240,000-uF types at 6 V de. 
Total capacitance-value range stretches from 220 uF 
to 1 F. 


The film advantage 


Solid-tantalum capacitors also end up on the short 
side of tolerance—normally on the order of +5%. Film 
capacitors, however, can sport 2.5% and +1% or 
better. Precision film capacitors from PFC, for exam- 
ple, are available with +0.25% and +0.1% tolerances. 
PFC, in fact, manufactures a calibration standard that 
is accurate to +0.05, with a linear temperature coeffi- 


cient of +5 ppm/°C from —55 to +85 C. 


For dielectrics, PFC uses polystyrene and poly- 
propylene. Polyester is currently among the most 
popular film dielectrics, while polycarbonate and 
polysulfone are growing in use. 

In addition to tight capacitive tolerances, film- 
capacitor dielectrics offer dielectric strength great 
enough to produce high breakdown voltages in rela- 
tively small packages and good temperature stability. 
“Self-healing” is often another attribute. Should an 
overvoltage break through the dielectric layer, the 
metalized area in the vicinity of the breakthrough 
evaporates, without harming the dielectric, in about 
10 us. As a result, an overvoltage breakdown will not 
short-out the capacitor plates. 

Among the film-capacitor dielectrics, polyester is 
the least expensive and therefore one of the most 
popular. Typical polyester capacitance ranges from 
0.001 to 6.8 uF, with tolerances in the vicinity of 2.5%. 
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Working voltages range from 100 to 630 V dc, 63 to 
220 V ac. Dissipation is on the order of 0.8% at 1 kHz 
and 25 C. Operating temperatures range from —40 to 
+100 C with temperature coefficients better than 400 
ppm/°C. 

Typically used for rf filtering applications, polyester 
dielectrics can provide high capacitance in a relatively 
small package having radial or axial leads. A 6.8-yF, 
400-V metalized polyester stacked film capacitor from 
Siemens, for example, measures 0.985 in. long, 0.768 
in. high and 0.512 in. thick. 

Polystyrene capacitors provide lower capacitance 
values but with much tighter tolerances. Siecor’s 
offerings range in capacitance from 47 to 100,000 pF 
in working voltages from 25 to 630 V dc, but with 
tolerances to +1%. Dissipation factor is better than 
0.05% at 10 kHz. Operating temperature range is —10 
to +70 C, while the temperature coefficient is better 
than —150 (+50) ppm/°C. Sprague and Mallory also 
offer polystyrene capacitors. 

Polypropylene, while superior to polystyrene as a 
dielectric, costs more. Here, 0.01 to 10-uF capaci- 
tances, 1% tolerances and —100 ppm/°C tempcos are 
standard. But in OEM quantities, the price range is 
also higher—7 to 13 cents vs 4 to 7 cents for 
polystyrene (and 6 cents for rolled polyester). 

Dissipation factor for polypropylene is 0.1% at 1 
kHz, and dimensions are small. Axial-leaded 
polypropylene capacitors from ITW Paktron, for ex- 
ample, are typically less than 1/2 in. long and 1/4 in. 
in diameter in the 200-V range. 

Such strong dielectric properties have allowed TRW 
Capacitors Div. to formulate a metalized capacitor for 
high-current and high-frequency applications such as 
switching power supplies. The TRW-35 provides ca- 
pacitance values up to 30 uF at 100 V de, with an ESR 
less than 8 and acurrent-handling capacity better than 





Aluminum electrolytics, ceramic disks and polyester films 
are all available from Nichicon. 
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9 A. Dissipation factor is better than 0.1% at 1 kHz. 
Polyester and polycarbonate are also in the TRW film- 
capacitor line. 

Polycarbonate-film capacitors approach polysty- 
rene performance but in a smaller size. A 1.0-yF, 200- 
V metalized polycarbonate, for example, is 1.0 in. long 
with a 0.531-in. diameter. A polypropylene with the 
same values would be 1-1/4 in. long with a 0.516-in. 
diameter. And the polycarbonate performance is im- 
pressive: 0.4% dissipation at 1 kHz, and 150-ppm/°C 
tempco from —40 to +85 C. 

Until recently, polysulfone was not generally avail- 
able for use as a capacitor dielectric. Polysulfone 
capacitors introduced by Sprague, however, boast 
excellent stability up to 125 C.us- 





_ Need more information? 


For further information on Sadia Scalers may 
consult the manufacturers that cooperated in the 
preparation of this report by circling the appropriate 
numbers on the reader service card. But all the 
manufacturers don’t make every type of capacitor. 
More information on specific vendor lines may be 
found in appropriate categories in ELECTRONIC 
DersiGn’s GOLD BOOK. 


AVX Ceramics, P.O. Box 867, Myrtle Beach, SC 29577. soon eae i 


Centralab Electronics Div. Globe Union, 5757 N. Green Bay re) Milwaukee, 
WI 53201. (414) 228-1200. CIRCLE NO. 452 


Cornell-Dubilier Electronics, Div. of Federal Pacific, 150 Ave. L, Newark, NJ 
07101. (201) 589-7500. CIRCLE NO. 453 


Corning Electronics, Corning Glass Works, Corning, NY 14830. (607 974-9000. 
CIRCLE NO. 454 


Elpac Components, 3131 S. Standard Ave., Santa Ana, ° 92705. (714) 
979-4440. CIRCLE NO. 455 


Erie Technological Products, 645 W. 11th St., Erie, PA 16512. Rie peg 


Fujitsu America Inc., nh lly Sales Div., 910 Sherwood he ay Lake Bluff, 
IL 60044. (312) 295-2610 CIRCLE NO. 457 


Illinois Capacitor, 6284 W. Oakton $t., Morton Grove, IL 60053. ve 967-6270. 
CIRCLE NO. 475 


ITT Components Group, 1551 Osgood St., Andover, MA 01845. ae oi poe 


ITW Emcon, 11620 Sorrento Valley Rd., P.O. Box 81542. San HON CA 92138. 
(714) 459-4355, CIRCLE NO. 459 


ITW Paktron Div., 900 Follin Lane, SE, Vienna. VA 22180. Nee Se 2810. 


E NO. 460 

JFD eo Components Corp., 15th Ave. at 62 St., Beas Mw wh 11219. 
(212) 313-1000. CIRCLE NO. 461 
Johanson SENN Inc., 2220 Screenland Dr., Burbank, CA 91505. (213 
848-4465. CIRCLE NO. 47 
Mallory Capacitor Co., Box 1284, Indianapolis, IN 46206. Naan 856-3731. 

RCLE NO. 462 


ee aes Inc., Div. of North American Philips, SNS ey Morristown, 
NJ 07960. (201) 539-2000. IRCLE NO. 463 


Bile ey cee of America, 1148 Franklin Road SE, Marietta, ch 30067. (404 


RCLE NO. 46 
anes America Corp., 927 E. State Pkwy., Schaumburg, IL 60195. (312 
843-7500. CIRCLE NO. 46 


Panasonic Co., Div. of “Matsushita Electric Corp. of America, Electronic 
Components Div., One Panasonic Way, Secaucus, ve (201) 348- -7270. 


CLE NO. 466 

PFC, 100 Community Dr., Great Neck, NY 11022. G16 487-9320. 
CIRCLE NO. 467 

RMC-Radio Materials Corp., 4242 W. Bryn Mawr Ave., Cnicaae. IL 60646. (312) 
478-3600. CIRCLE NO. 477 
ag EN Weston Inc., Capacitor Div., P.O. Box 128, Pickens, SC 29671. (803 
CIRCLE NO. 46: 

Seacor, Inc., 123 Woodland Ave., Westwood, NJ 07675. foe 666-5600. 
IRCLE NO. 469 

Siemens Corp., Components Div., 186 Wood Ave. South, Iselin, ey 08830. (201 
494-1000. CIRCLE NO. 47 
Sprague Electric Co., 347 Marshall St., North Adams, MA 01247. (413 
664-4411. CIRCLE NO. 47 
Tansitor Electronics, Inc., West Rd., P.O. Box 230, Bennington, VT 05201. (802) 
442-5473. CIRCLE NO. 472 
TRW Capacitors, 301 West O St, Ogallala, NE (308) 284-3511. 
CIRCLE NO. 473 


Union Carbide Components, Electronics Div., Box 5928, Greenville, SC 29606. 
(803) 963-6300. CIRCLE NO. 474 
Unitrode Corp., 5 Forbes Rd., Lexington, MA 02173. eae 861-6540. 
IRCLE NO. 478 


Vitramon North America, Box 544, Bridgeport, CT 06601. 209) 268-6261. 
IRCLE NO. 479 
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Vveve made 
sockets and neaders 
a snad tO CONNECT. 





Now from 3M come several 
important design changes in 
Scotchflex brand socket 
connectors and headers. 
Changes aimed at bringing you 
faster assembly, increased 
reliability and reduced 
maintenance. 





Scotchflex headers (.100” x and their ejector feature also 
.100” grid series) now include helps reduce wear and damage 
built-in retainer/ejector latches from disconnection and 
that snap up to lock sockets reconnection. They work with 
firmly in place and snap down or without strain relief clips 
to disconnect them quickly on both new and previous 
and easily. Latches hold tightly .100” x .100” Scotchflex socket 
against vibration and shock, designs. 
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Mating socket connectors 
have been redesigned with 
metal spring clips that lock 
cover to body tightly, providing 
greatly increased cover 
retention. And a new one-piece 
strain relief clip now reduces 
parts inventory and cuts 
assembly labor time. 
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An improved keying system 
permits positive polarization 
without pin loss, helps reduce 
equipment damage and field 
maintenance. Connectors snap 
into polarized headers to 
insure positive mating and 
provide increased retention. 

New socket and header 
sizes have been added, too. 
Scotchflex sockets and headers 
with .100” x .100” grid spacing 
are now available in 10, 14, 16, 
20, 26, 34, 40, 50 and 60-pin 
sizes to suit your design needs. 


CIRCLE NUMBER 67 


Only 3M offers you so wide 
a choice of mass terminating 
cable, connectors and system 
components. Plus proven 
reliability. A nationwide network 
of stocking distributors. Off 
the shelf availability. And the 
unmatched experience of the 
people who pioneered the 
concept of electronic mass 
termination. 

Most Scotchflex connectors 
are now recognized under the 
component program of 
Underwriters 
Laboratories, Inc. SAX 


**Scotchflex’’ is a registered trademark of 3M Co. 


Scotcniex 
SYSIEMS 


trom 3NV\ 
{ne Source. 


See our 
catalog in EEM 
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STD BUS cards. Designed, 
anufactured, and tested for 
ged industrial use. 
: ir Series 7000 cards handle 
anything from data processing to 
_ instrumentation or industrial con- 
trol. Take your choice of Z-80, 6800 
and 8085 CPU cards. We also have 
other cards including memory, 
input/output, industrial control 
(like TRIAC outputs and AC/DC 
opto-isolated inputs), and com- 
-Munications interfaces (such as 
RS-252 and TTY). We also have card 
racks and compatible power 
supplies. Our Series 7000 cards con- 
_ form to the STD BUS, so all of our 
- cards work together. Just plug them 
into our standard bused mother- 
board. No messy, inconvenient 


Second-source design ed in at 
every level. | 


We use all second-source 


proven through years of use. Buy 


250 of any one card,and we giveyou _ 
free nonexclusive manufacturing 


rights, photo-ready artwork, a parts 


_ilistand assembly prints.Soyoucan _ 
build your own cards relying on us | 


as your second-source. 


Reliability backed by a l-year | 
parts and labor warranty. 


We test every card before and 


after power-on burn-in. If some- 


thing does go wrong, our modular, 
plug-in concept means easy service. 
Just swap cards. 


Our courses and literature show 


- you how easy microprocessor 
_ design can be. 


parts, parts which have Soc 


Write for a copy of our STD BUS 


iseopmse Manual, our Picaeane 


| as NUMBER 68 








Controller handles synchronous 


protocols with very little CPU help 





Fairchild MOS Products Group, 101 
Bernal Rd., San Jose, CA 95119. (408) 
224-7106. P&A: See text. 

The NMOS F6856 from Fairchild 
MOS Products Group could well be the 
most versatile and autonomous single- 
chip controller for synchronous com- 
munications-line protocols. The Syn- 
chronous Protocol Communications 
Controller supports full-duplex trans- 
mission by converting parallel data 
from 8 to 16-bit CPU buses to a serial 
bit stream for transmission while re- 
converting received bit-serial data to 8 
or 16-bit parallel bus format. What’s 
more, with minimal CPU help, 
messages conforming to any of eight 
selectable synchronous line protocols 
may be processed. 

The line protocols are categorized as 
either bit-oriented protocols (BOPs) or 
byte or character-controlled protocols 
(BCPs). All the CPU has to do is load 


Sidney Adlerstein 
Communications Editor 
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eight bits of transmitter-control in- 
formation into half the controller’s 
transmitter-control/data register 
(TCDR) as well as eight bits of receiver- 
control information into half the 
receiver-control/transmitter status 
(RCTS) register. The controller han- 
dles the rest. 

Three bits in the controller’s mode- 
control-sync/address register (MCSA) 
determine the operative protocol. 
These include a primary, secondary or 
secondary-global BOP, a general BOP, 
a DDCMP BOP and two versions of the 
widespread Bisynec BCP—one using 
USASCII code, the other using 
EBCDIC code. BOPs such as SDLC, 
HDLC and its near twin ADCCP can 
be accommodated. With two other 3- 
bit combinations, a user can program 
other protocol selections. 

Once the protocol is programmed in, 
by itself the controller: 

a Converts line-transmission cod- 
ing, like NRZI, to NRZ computer code. 

=» Monitors the serial bit stream and 


characters for designators and de- 
limiters such as SYN, FLAGand ABORT. 

= Inserts and deletes the bits and 
characters required by the  pro- 
grammed protocol. 

=» Generates an interrupt to the 
processor after completing a message 
either normally or abnormally (in an 
overrun or underrun condition). 

= Generates the popular versions of 
cyclic-redundancy characters for 
transmission and performs the CRC 
checking on received messages. CRC 
options include CCITT, CRC-16, 
CRC-14, CRC-12 and CRC-10 versions. 

For BOPs, the controller detects and 
generates special flag, abort and go- 
ahead control sequences. It also inserts 
and deletes ZEROs, allows selection of 
primary or secondary stations, and 
provides global and automatic ex- 
tended addressing. One or two control 
bytes and data-character lengths of 5 
to 8 bits with a 1 to 8-bit residual last 
character can be programmed. 

For Bisync, the controller generates 
special DLE and SYNC characters, and 
detects the special DLE, SYNC, SOH, STX, 
ITB, ETB and ETX characters. It provides 
for 8-bit characters, inserts and selec- 
tively strips fill characters. 

For BCPs like DDCMP, the con- 
troller provides programmable-sync 
characters and 5 to 8-bit character 
lengths. As in Bisync, it handles fill 
characters. 

Modem-handshaking capability is 
also squeezed into the 40-pin package, 
with several commonly used modem 
signals provided in false-high form: 
RTS, CTS, DTR, DSR and CD. The chip also 
provides its own self-diagnostic loop 
test by internally connecting the trans- 
mitter output to the receiver input. 
What’s more, it features TTL com- 
patibility and 1-Mbit/s data rate. 

Currently in sampling, the F6856 is 
expected to be available in production 
quantities this month. In 100 to 999 
qty, the plastic CIP version sells for 
$24.50 while a side-brazed ceramic ver- 
sion costs $29.90. CIRCLE NO. 301 
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Disk director automates transceiving 
on private-line communications network 


Sykes Datatronics, 375 Orchard St., 
Rochester, NY 14606. (716) 458-8000. 
Appr. $500; 4 to 6 wks. 
Communications-network stations 
can be made more productive and 
message dissemination more efficient 
with the 8A1/8B1 Message Station 


from Sykes Datatronics. An option for 
the Comm-Stor II and IIT communica- 
tions stations, it adapts those units to 
the 8A1/8B1 private-line communica- 
tions network and facilitates auto- 
matic transmission and reception of 
messages, even while an operator is 


UALITY PROVEN... 
TIME TESTED. 











Mechanical Filters _ 
You'll save trouble and money by 
replacing LC’s and other larger, more 
expensive type filters with Seiko 
Instruments ultra-reliable, compact 
low-frequency mechanical filters... 
available in a wide range of sizes 
and types. 


Custom LCD’s 


Whatever you need in numerical, 
dot-matrix, alphanumerical, or special 
format LCD’s, you know you can count 
on Seiko Instruments for high-quality 
yet cost-effective LCD’s in any size 
you need. 


_ Only Seiko Instruments “# 
can offer you unparalleled 
quality and performance 
_at Competitive prices 


— Reflectors for LCD’s 


Proven the world over in Seiko 
watches—our reflectors provide 
maximum contrast and are available 
in a wide complement of field colors: 
silver, silver-blue, brown, green, gold, 
and yellow-gold. 


Quartz Crystals 


Three sizes available, Seiko Instruments 
32 KHz quartz crystals provide 
unparalleled performance in a wide 
range of applications: timers, clocks, 
microcomputer peripherals, pace- 
makers, and more. 


Send for More Information on Any of These Products Today 


SEIKO INSTRUMENTS, INC. 


2990 W. Lomita Blvd., Torrance, Calif. 90505 
Phone: (213) 530-3400, Telex: 259103477307 SEIKOINST TRNC 


For Mechanical Filters, circle 69 
130 For Custom LCD’s, circle 70 


For Reflectors, circle 71 
For Quartz Crystals, circle 72 





preparing other messages. 

Polled by a line controller, usually 
a mini or mainframe computer, the 
Message Station directs a floppy-disk 
unit to record or send data—all without 
operator intervention or interruption. 
Variable-length messages can be sent 
to one or more locations at any time 
convenient to the system. Up to 3000 
messages of 128 characters each can be 
prepared and stored for future trans- 
mission, all at the direction of the 
network controller. Line speeds are up 
to 2400 baud. 

The 8A1/8B1 protocol is designed for 
multipoint, private-line communica- 
tions. In an 8A1/8B1 network, numer- 
sous terminals, often at remote loca- 
tions, need to transfer data, one to 
another. The Message Station supports 
any asynchronous terminal or printer 
in the network. 

Using the Message Station, Comm- 
Stor II and Comm-Stor III, previously 
limited to dial-line service, expand into 
8A1/8B1 network use with the option. 
All features of the units are retained, 
including compatibility with most 
RS-232 terminals and printers. Comm- 
Stor III, with all the features of the 
Comm-Stor II, focuses on forms-data 
entry. 

CIRCLE NO. 308 





High-power varactors 
double/triple frequency 


Microwave Associates, South Ave., 
Burlington, MA 01808. (617) 272-3000. 

A series of multiplier varactor 
diodes, 1N Series, put out high power 
for frequency conversion use in the 150 
MHz to 10-GHz range. Primarily for 
use in doublers and triplers, the devices 
can supply 25-W output for a 50-W 
input at 50 MHz. An input of 1 GHz 
and 12 W will be doubled for an output 
of 6 W. An input of 2.6 W at 5 GHz 
will yield an output of 1 W at 10 GHz. 
The devices come in a variety of case 


styles, including stud-mount. 
CIRCLE NO. 390 
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Analog measurement set 
tests telco data lines 





Lear Siegler Sierra Electronic, 3885 
Bohannon Dr., Menlo Park, CA 94025. 
(415) 321-5374. 

An analog measurement system, 
Model 809A, tests telephone lines in 
preparation for data traffic. All rele- 
vant analog parameters for data trans- 
mission are measured in accordance 
with BSTR 41009. Test parameters and 
test results for up to nine different 
measurements are stored in memory 


and can be recalled at any time—even. 


when a line is disconnected. Remote 
control is provided through an 
IKEE-488 or RS232 bus. 

CIRCLE NO. 321 


2-GHz oscillator supplies 
spurious-free 








Engelmann Microwave, Skyline Dr., 
Montville, NJ 07045. (201) 334-5700. 
$325. 

A fundamental transistor oscillator, 
Model HFE-B58, provides a spurious- 
free, 17 to 20-dBm output over a +50 
MHz tuning range centered at 2090 
MHz. Spurious responses are less than 
- 80 dBc, in or out of band. A wide range 
of input voltages are accepted—from 
12 to 24 V de. An internal regulated 
power supply minimizes pushing ef- 
fects and provides overvoltage protec- 
tion. A fine-resolution screwdriver 


tuning shaft or optional afc tuning is 


available. Free-running, long-term 
temperature stability is +0.15% over 
a 0 to 50-C range. An optional low-pass 
filter keeps second harmonic content to 
no more than 25 dBc. 

CIRCLE NO. 322 
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DES encryptor protects 
stored/transmitted data 


SPI Data Systems, 488 Cowper St., 
Palo Alto, CA 94301. (415) 328-5183. 
$2390 (150), $2950 (250); 4 wks. 
DataLock, a data encryption device 
following the NBS Data Encryption 
Standard, assures security of both 
communicated and stored data. Func- 
tions include encryption and decryp- 
tion of data passing through a com- 
puter terminal, files stored in a com- 
puter and communications between 
two system users in a timesharing or 
network system. A DataLock unit ac- 
cepts commands from both a terminal 
and a computer. The device installs 
between a terminal and communica- 
tions lines using a standard RS232C 
interface. No software or hardware 
modifications are needed. Any 
asynchronous protocol may be used. A 
Bi-syne version will be available in 
April. Two versions of DataLock are 
now offered. Model 150 serves a single 
user. Model 250 can be used as a shared 
resource for different users and system 
utilities. 
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Four-port coupler gives 
access to 1-GHz signals 





kings Electronics, 40 Marbledale Rd., 
Tuckahoe, NY 10707. (914) 793-5000. 
A four-port directional coupler, No. 
2213-1, gives full access to incident and 
reflected decoupled waves in the 950 to 
1250-MHz band. All ports have a 
matched VSWR of 1.15. Side port de- 
coupling is 20 dB, +0.5 dB; minimum 
directivity, 20 dB; minimum isolation 
between side output ports, 36 dB. Con- 
nectors are gold-plated MIL-39012 type 
SMA female receptacles. The coupler 
measures 3.75 X 0.5 X 2.25 in. 
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Data line bridge cuts 
leased lines cost 





Transcom Electronics, 1170 Eb. Main 
Rd., Portsmouth, RI 02871. (401) 
688-3000. $348. 

A multipoint polling bridge, 
SSP-406-10, allows coupling of up to 
five data transmission lines to a single 
leased line. The factory preadjusted 
system saves the expense of up to four 
leased lines. The device installs in 
about 15 minutes using standard tele- 
phone jacks. The unit includes a four- 
wire amplifier, a bridge, a power sup- 
ply and a dust cover. Once installed, 
the bridge is transparent to the user’s 
system. 
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Selector guides terminals 
to computer ports 


Micom Systems, 9551 Irondale Ave., 
Chatsworth, CA 91311. (213) 882-6890. 
P&A: See text. 

An intelligent, terminal-controlled 
switch, Micro600, allows remote users 
to automatically contend for computer 
ports. Unlike its predecessor, the 
Micro600 supports current-loop in- 
terface terminals and includes integral 
Bell 43401 local datasets for short-haul 
data transmission. A terminal opera- 
tor can select the class of port to be 
accessed. A class may represent all 
ports of a particular computer or it 
may represent ports supporting a par- 
ticular application program. Up to 127 
different classes may be defined. If 
ports are busy, an operator may elect 
to wait in line, in which case the 
number of terminals already in line 
will be indicated and a “go” message 
sent when the turn comes. Any 
asynchronous terminal can be con- 
nected to the port selector. An auto-. 
baud features provides automatic ter- 
minal speed detection at speeds to 9600 
bits/s. A table-top enclosure or floor- 
standing cabinet are available. 
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The foremost solution 
when youre selecting capacitors... 
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Four terminals share 
one printer/modem/CPU 





Western Telematic, 2485 S. Anne St., 
Santa Ana, CA 92704. (714) 979-0868. 
$295. 

A self-powered terminal multi- 
plexer, Model TM-41, allows up to four 
RS282 terminals to share one printer, 
modem or CPU. The unit provides 
three switch-selectable operating 
modes: an equal priority lockout mode 
to activate one port at a time, a local 
mode to allow an OR condition of all 
four input ports and a multiple mode 
that activates any of the ports at the 
same time. In addition, a speed-select 
mode allows each port to be pro- 
grammed to automatically switch 
speeds on a 212 modem. 

CIRCLE NO. 394 


Gunn diode oscillator gives 
100 mW at 10 GHz 


Engelmann Microwave, Skyline Dr., 
Montville, NJ 07045. (201) 334-5700. 
$275; 6 to 7 wks. 

A Gunn diode oscillator, Model MT- 
A59, supplies a 10 to 100-mW ad- 
justable output at 10 GHz. Tuning 
range can be varied by 5%. Frequency 
stability is 0.25 to 1%, depending on 
output level setting, over a —30 to +85 
C range. The oscillator includes an 
internal power supply regulator, per- 
mitting use of input voltages from 12 
to 28 V dc. Overvoltage and reverse 
voltage protection are provided. Spuri- 
ous response is —60 dBc; harmonics, 
—20 dBc. 
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Selective level meter 
performs wave analysis 





Hewlett-Packard, 1501 Page Mill Rd., 
Palo Alto, CA 94304. (415) 856-1501. 
$9100. 

A selective level meter, Model 3586C, 
performs 
analysis over a 50 Hz to 32.5-MHz 
range. Signal levels can be measured 
from +20 to —120 dBm with +0.01 dB 
resolution. Accuracy is +0.2 dB from 
10 kHz to 18 MHz at levels to —80 dBm. 
Bandwidth choices are 20, 400 or 3100 
Hz. Synthesizer frequency resolution 
is 0.1 Hz. Stability of +1 X 105 provides 
precise tuning to a measured signal. 
Keyboard operation is fast and ac- 
curate. Remote operation is possible 
via the IEEE-488 bus. Using a standard 
20 Hz filter, selective measurements 
can be made on signals with 80-Hz 
spacing with 50-dB rejection. A 3100- 
Hz filter is available for  tele- 
communications channel level or noise 
measurements with 60-dB carrier re- 
jection and 75-dB adjacent channel re- 
jection. Upper or lower sidebands can 
be demodulated for further processing. 
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One-piece 90° coax hybrid 
gives reliable performance 





10 Michigan Dr., Natick, MA 01760. 
(617) 655-0060. $75. 

A 90° coaxial hybrid for the 8.4 to 
10.1-GHz band, Cast-Coax 90°, uses a 
one-piece, solid aluminum casting to 
assure repeatable performance. The 
device measures 1.6 X 1.2 X 0.5 in. and 
weighs 1 oz. Power capacity is 5 kW 
peak and 100 W average. VSWR is less 
than 1.3; isolation, greater than 18 dB; 
loss, less than 0.4 dB; unbalance, +0.3 
dB maximum. SMA connectors are 
standard, with other types available. 
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Protocol converter boosts 
peripheral data rate 
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KMW Systems, 8307 Hwy 71 W., Aus- 
tin, TX 78735. (512) 288-1458. 

A protocol converter, BAC-HASP, 
allows operation of a wide variety of 
peripheral equipment, such as CRTs 
and line printers, at high data com- 
munication rates. The converter com- 
municates with a host mainframe via 
IBM HASP binary synchronous pro-. 
tocol. The unit performs all error- 
checking and correction functions, 
translates EBCDIC to ASCII and 
ASCII to EBCDIC and interfaces with 
user-attached devices in serial-asyn- 
chronous or byte-parallel formats. 
Multi-leaving permits console support, 
duplicate character compression and 
bidirectional communications. This 


permits multiple I/O devices to operate 


at the same time. 
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Compact data analyzer 
monitors line performance 





Astrocom, 120 W. Plato Blvd., St. Paul, 
MN 55107. (612) 227-8651. $895. 
Maxichek, a compact and portable 
data analyzer, monitors and simulates 
data for telecommunications line and 
equipment evaluation. The unit fits 
easily into a tool kit or brief case. In 
the field, Maxichek isolates faults in 
telecommunications networks by sim- 
ulating computer terminals or a CPU. 
Bit error rate or block error rate tests 
are performed to check modems and 
phone lines. The device connects to 
communications lines via an RS232C or 
CCITT interface. Operation is at speeds 
of from 110 to 9600 bits/s in the 
asynchronous mode and at speeds up 
to 19,200 bits/s in synchronous mode, 
full or half-duplex. 
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Analog Circuits 


Op amps slew at 0.25 V/us 
and draws very low power 


Precision Monolithics Inc., 1500 Space 
Park Dr., Santa Clara, CA 95050. Russ 
Schroy (408) 246-9222. P&A: See text. 

Very low operating-supply currents 
do not always demand a sacrifice in 
slew rates—the OP-21 op amp draws 


as little as 250 yA while slewing at 0.25 | 


V/us. The op amp also offers extremely 
low input offsets—as low as 100 nV on 
the premium grades and less than 500 
uV on all other grades. 

The OP-21 comes in seven variations 
and three grades. The FJ, GJ and HJ 
operate over an industrial temperature 
range of —25 to +85 C. The BJ (the 
military temperature version of the 


FJ) and the CJ (the military temp | 


version of the GJ) also come in 833 
versions. Of the three grades (BJ, CJ 
and HJ), BJ is the premium op amp. 

The OP-21BJ offers the lowest 
supply-current drain—350 wA, max, at 
+15-V supply levels; and 275 wA, max, 
at +2.5-V supplies, both with no load. 
Input offset voltage stays at a low 200 
nV, max, 75 wV, typical, and the op amp 
provides a large signal voltage gain of 
800 V/mV, min, 1500 V/mV, typical 
(with +15-V supplies and a 20-kQ load). 
Input offset current gets no worse than 
15 nA, and input bias current gets no 
worse than 150 nA. Except where 
noted, all these minimums or maxi- 
mums apply over a supply range +2.5 
to +15 V and over the full temperature 
range, —55 to +125 C. 

The BJ version also has a common- 


mode rejection ratio of 100 dB, and a 
power-supply rejection ratio of 105 dB, 
both with no load. The op amp can 
handle an input voltage range of —14.5 
to +13.5 V. It delivers an output signal 
of —13.6 to +13.9 V, assuming maxi- 
mum supply voltages are used. 
Among its ac performance charac- 


teristics at 25 C, the BJ has a closed-' 


loop bandwidth of 600 kHz, typical, 
with a gain of 1 and a load of 10 kQ. 
Its slew rate is 0.25 V/us, with a load 
capacitance of 100 pF and a resistance 
of 25 kQ. Offset voltage drift with 
temperature is a maximum of 1 wV/°C. 
The specifications for the other ver- 
sions of the precision OP-21 are very 
close to the specifications quoted for 
the premium BJ. For example, the low- 
cost OP-21HJ has a maximum input 
offset of 500 nV, an input offset current 
of 30 nA, an input bias current of 300 
nA, a supply current of 475 to 600 vA 
(depending on supply level),aminimum 
gain of 500 V/mV, and a reduction of 
about 15 dB in CMRR and PSRR levels. 
Closest competitors include Harris’ 
HA-2720 and National’s LM-4250. 
The OP-21 BJ costs $16 in the MIL 
temp version and $19.20 in the 883 
version; the CJ costs $11 in the MIL 
temp version and $13 in the 833 ver- 
sion. The FJ costs $8, the GJ costs $5.40, 
and the HJ costs $3.80. All prices are 
for units in 100-piece quantities. De- 
livery is from stock. 
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Single-chip monolithic construction keeps down supply current and input offset 
voltage in PMI’s design. . 
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MONOBLOC® 
Ceramic 
Capacitors 


World’s most popular — 








Temperature 
Compensating 

Stable and 

General Purpose 


ERIE Red Cap Monobloc® 
Ceramic Capacitors are in a 
quality class by themselves 
and today represent a standard of 
excellence unequalled in 
the industry. 

Monobloc capacitor elements, 
solid structures of fused ceramic, 
are produced in a wide range of 
Capacitance values, charac- 
teristics and sizes. They offer 
inherent stability with conservative 
voltage ratings for long, trouble- 
free life. 

The combination of Monobloc 
and “Weecon®” capacitors, under 
the famous Red Cap name, 
provide circuit engineers with 
unlimited design flexibility. 


Best delivery in the 
industry for these popular 

Z5U values... 

1.47 .681.0 2.2 4.7 uF. 


m Capacitance range 
700 pF. thru 7.5 wh 
m 25, 50, 100, 200, 500 Volts 
m Broadest range of TC 
materials and tolerances 


Write for catalog 8100 





ERIE TECHNOLOGICAL PRODUCTS, INC. 
State College, Pa. 16801 
814-237-1431 


CIRCLE NUMBER 74 


135 








PDP -Il and USI-Il bus 
displays 





MLSI-512 MLSI-2480 







MATROX has the most complete line of 
CRT display boards for DEC's 
PDP-Il and LSI-IIl bus in the 
industry. We have alphanumerics: 
graphics; color; black and white; varia- 
ble resolution; external/internal sync; 
50/60 Hz; software and much, much 
more. Just plug the board in any 
PDP/LSI-II bus connect video to any 
standard TV monitor, and presto, you 
have added acomplete display to your 
system at a Surprisingly low cost. 

















LSI-ll BUS 









MLSI-2480 24 x 80 alphanumerics $ 350 * 
MLSI-256 256 x 256 dot graphics $ 650 
MLSI-512 x 256 512 x 256 graphics $ 850 
MLSI-512 512 x 512 graphics $1150 
MLSI-1024 1024 x 256 graphics $1150 










PDP-II BUS 








MDC-2480 24 x 80 alphanumerics $ 350 
MDC-256 256 x 256 dot graphics $ 650 
MDC-512 x 256 512 x 256 graphics $ 850 
MDC-512 512 x 512 graphics $1150 
MDC-1024 1024 x 256 graphics $1150 









And we have other uP displays and 
display controllers. These include state 
of the art OEM alphanumeric LED dis- 
plays, alphanumeric video RAM’s and 
CRT graphics controllers. They come 
as complete, ready to use sub-systems 
(single chips, modules, PCB’s). Many 
of them are plug-in compatible with 
other buses Multibus SBC-80, S-100, 
Exorciser, STD as well as custom 
design capability. 















*100 quant. 






Gv matron electronic systems 






The Visible Solutions Company 






5800 ANDOVER ROAD, MONTREAL, QUE. H4T 1H4 
TEL.: (514) 481-6838 
U.S. ONLY, TRIMEX BUILDING, MOOERS, N.Y. 12958 
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BIMOS op amps 


drop input bias to 40 pA 


RCA/Solid State Div., Route 202, Som- 
erville, NJ 08876. George Granieri (201) 
685-6420. P&A: See text. | 

Combining the advantages of 
MOSFETs and bipolar transistors on 
the same monolithic chip, a new series 
of BIMOS operational amplifiers from 
RCA holds initial input bias current to 
40 pA maximum, 15 pA typical. Desig- 
nated the CA080 series, the new chips 
are intended as direct replacements for 
the BIFET TL080 op amps in most 
applications. 

The BIMOS devices mix a MOSFET 
input with a composite bipolar/MOS 
output for operation over a wide com- 
mon-mode input voltage range, +12 V 
minimum, and a maximum output- 
voltage swing of 27 V. Additionally, 
input impedance is typically a high 10!” 
Q. Besides a wide output-voltage 
swing, the composite output provides 
high output current. 

Unity-gain bandwidth for the chips 
is a broad 3 MHz, and large-signal 
differential voltage gain is typically 
200 V/mV. Also, these BIMOS op amps 
have a common-mode rejection ratio of 
86 dB typical, 80 dB minimum. Power- 
supply rejection ratio is the same, al- 
though it is guaranteed to be 70 dB 


Input Bias Current 










minimum for some versions. 

Input offset voltage depends on the 
device grade. Some versions hold offset 
to 3 mV maximum initially, while oth- 
ers keep it to 5 mV maximum over the 
full operating temperature range. In- 
put offset current also varies, depend- 
ing on the device grade. At room tem- 


perature, offset current is typically 


held to 5 pA, 20 pA maximum. 

The CA080 BIMOS op amps come in 
single and dual versions, compensated 
and uncompensated, and in dual-in- 
line packages or TO-5 metal cans. The 
CA080 and the CA081 are single 
amplifiers, while the CA082 and the 
CA088 are dual amplifiers. The CA080 
and the CA081 can be phase-com- 
pensated externally; the CA082 and the 
CA0838 phase-compensated internally. 

Applications include inverters, high- 
Q notch filters, preamplifiers, unity- 
gain absolute-value amplifiers, sam- 
ple-and-hold circuits, and active filters. 

Single op amps CA080 and CA081 are 
$0.29 and $0.33 each in lots of 100, and 
are available from stock. Dual op amps 
are $0.60 to $0.84, and will be available 
in production quantities towards the 
end of the second quarter. 
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A/d converter puts out 
multiplexed BCD 





Teledyne Semiconductor, 1300 Terra 
Bella Ave., Mountain View, CA 94043. 
(415) 968-9241. $4.80 (plastic); $5.30 
(ceramic) (100 qty). 

A 3-1/2 digit a/d converter, 8751, 
supplies both a multiplexed BCD data 
output and a four-digit output. Up to 
15 conversions per second are possible. 
The outputs are suitable for use with 
LED and gas-discharge displays or for 
applications requiring microprocessor 
or printing interfacing. Features. in- 
clude auto-polarity, auto-zero, a dis- 
play hold input, and end-of-conversion 
signal and low input noise—30 wV. A 
display will automatically blank if an 
input voltage exceeds full scale for the 
selected input range. Range is set by 
a reference voltage. The devices are 
housed in plastic or ceramic 28-pin 
DIPs. Operating temperature range is 
—40 to +85 C. 
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Chip converts positive 
to negative supply 


Intersil, 10710 N. Tantau Ave, 
Cupertino, CA 95014. (408) 996-5000. 
$2.25 (100 qty); stock. 

A CMOS voltage converter chip, 
ICL7660, converts a +5 V supply to a 
—5 V supply with 99.8% accuracy. 
Loads of up to 40 mA are handled at 
conversion efficiencies of approximate- 
ly 97%. The chip will also perform 
simple negative supply multiplication. 
The device provides a high-efficiency 
solution to the problem of obtaining a 
second negative supply. It tackles the 
job with fewer external parts and less 
board space than bipolar approaches. 
ICL7660 contains a dc power supply, an 
RC oscillator, a voltage translator and 
a logic element which senses the 
highest voltage in the circuit, assuring 
that the output n-channel switches are 
never forward biased. When unloaded, 
the oscillator operates at a nominal 
frequency of 10 kHz for a 5-V input. 
The oscillator may be overdriven by an 
external clock. The device comes in a 
TO-99 package and is available for two 
operating ranges: —20 to +70 C and 
—55 to +125 C. 
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OPERATED 
RECTIFIER 






New! DESIGNING MICROCOMPU- 
TER SYSTEMS (Pooch & Chattergy) 
Provides a wealth of information for 
building microcomputer systems. Also 
discusses numerous hardware aspects 
including microprocessor architecture, 
input and output ports, interrupt sys- 
tems, programmable clocks, etc. #5679-6, 
$8.95 


New!DATA COMMUNICATION COM- 
PONENTS: Characteristics, Oper- 
ation, Applications (He/d) Contains 
over 150 schematic diagrams that illus- 
trate the effective use of over 25 com- 
ponents in the design, modification, or 
optimization of datacommunication 
networks. #5162-3, 15.95 





SWITCHING AND LINEAR POWER 
SUPPLY, POWER CONVERTER 
DESIGN (Pressman) “A thorough 
treatment of the topics...Good use is 
made of block diagrams, schematics, 
and wave forms to explain concepts 
and procedures.” Choice. #5847-0, 
21.55 


ORDER YOUR 15-DAY 


To order, write to: 


solves your 
computer design 
probiems... 


EXAMINATION COPIES ! 


HAYDEN BOOK COMPANY, INC., Dept. #55 
50 Essex Street, Rochelle Park, NJ 07662 


ERROR 
AMPLIFIER 
















de ee ee Seer! 


OPTOCOUPLER 









1/0 DESIGN: Data Management 
in Operating Systems (Freeman & 
Perry) Covers what I/O systems are, 
what they do, how they do it, how they 
are organized, and the techniques 
they employ. “The best introduction to 
input/output processing for computers 
available...” Choice. #5789-X, 18.95 


COMPUTER DESIGN DEVELOP- 
MENT: Principal Papers (Swariz- 
lander) Presents all of the original pa- 
pers, many of which are hard to find 
today, that heralded the major achieve- 
ments in logic design, arithmetic, algo- 
rithms, and computer arithmetic. It’san 
invaluable historical reference. #5988-4. 
14.95 













THE SYSTEM ANALYST: How To 
Design Computer-Based Systems 
(Atwood) Describes how io plan a sys- 
tem, write flowcharts, specify output, 
create, collect, and control input, and 
effectively process data. #5102-6, 17.85 


Call (201) 843-0550, ext. 307 

TO CHARGE YOUR ORDER TO 
Master Charge or BankAmericard! 
Minimumorderis $10.00; customer 
pays postage and handling. 
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A MEMORY THAT LETS YOU 
FORGET YOUR WORRIES... 


The Foster Engineering FE-6800-16 is a highly 
versatile 16K static memory module that’s ideally 
Suited to many system development environments 
and OEM applications, including plug-in compati- 


bility with Motorola’s Exorciser.tm 


With the FE-6800-16, you can place information 


in any one of the four individual 4K addressable 
sections and write-protect it. Then you don’t worry 
while you write to other sections. 


You can use its provision for an external back-up 
power source, and then not worry about volatility. 


We don’t have room to tell you about all of its 
features and options, so write or call us for more 
information. Even if you have some special require- 
ments, we can probably help you...and you can 
quit worrying. 


Foster 
Coginecriay & Mfg... Inc. 


P.O. Box 9549 


Phoenix, AZ 85068 
(602) 942-8233 
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Counter/timers raise handshake 
speed and add auto-triggering 


Racal-Dana Instruments Inc., 18912 
Von Karman Ave., Irvine, CA 92715. 
Norbert Laengrich (714) 838-1234. 
P&A: See text. 

Improved handshake speed and au- 
tomatic triggering are among the up- 
graded I[EEE-488-bus-performance 
features and operator conveniences de- 
signed into the new Racal-Dana Series 
9000 counter/timers. 

The handshake speed is the most 
impressive of the bus-performance 
enhancements. The time it takes the 
9000A counters to transfer one reading 
over the bus has been cut from 87 ms 
to 8.7 ms. So instead of taking ten 
readings a minute as before, the instru- 
ment can now do 100. 

As a result, test throughput climbs 
significantly. Moreover, for some ap- 
plications, like measuring for short- 
term drift in an oscillator, the higher 
sample rate produces a more accurate 
indication of such phenomena. 

Besides better throughput, level-1 
Remote Local, Device Trigger and De- 
vice Clear IEEE-488 subsets have been 
added to the counter. What’s more, 
Listener has been upgraded to level 4 
and Talker to level 5, the highest levels 
for these subsets. 

The added RL1 capability, for one, 
allows the instrument to respond to a 
number of commands from acontroller 
in an IEEE-488 system configuration. 
These include Remote Enable, Local 
Lock-out, Go to Local, and My: Listen 
Address. With such a diversity of com- 
mands, the controller can selectively 





enable or disable the instrument’s con- 
trol panel—a powerful tool for systems 
requiring direct interaction with an 
operator. 

With automatic triggering, the oper- 
ator need only push a button and the 
instrument’s larger 8-bit microproces- 
Sor measures the peak-to-peak ex- 
cursions of the incoming ac signal for 
a number of cycles to determine the 
optimum triggering level. It then sets 
the trigger to a mean value, which is 
used to minimize triggering errors or 
false counting due to noise on the input 
signal during frequency and period 
measurements. 

Another operator convenience is 
added display capability, including a 
feedback display for entering manual 
trigger values. Where before the opera- 
tor would enter a quantity, the LEDs 
indicating the value would not display 
anything until the entire quantity had 
been entered and set. Now, the LEDs 
show the digits as they are keyed-in by 
the operator and draw attention to 
themselves by blinking. | | 

Another improved operator conve- 
nience is the ability to recall constants 
stored in the counter’s memory. Pre- 
viously, an entered constant could only 
be written over with another value. 

The new series 9000A is available in 
four basic models: 9015A, 9035A, 
9015/11A, and 9035/11A. These range 
in price from $2995 to $4295 in single- 
unit quantities. Availability is 30 days 
after order. 
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Tester pinpoints shorts 
on bare or loaded boards 





Fairchild Testlhne Instruments, 1400 
White Dr., Titusville, FL 32780. (305) 
267-7212. From $39,000. 

AFIT 4500, a bed-of-nails tests sys- 
tem, detects continuity and shorts in 
bare or loaded PC boards. Production 
throughput can be increased by finding 
board opens or shorts before transfer 
to in-circuit, functional or system test- 
ing. The tester has a basic 2400 test- 
point capability, expandable to 4096 
points in increments of 128 points. A 
dual solenoid/dual-port option allows 
alternate testing of two boards on a 
single fixture. Test speed is 6 to 10s 
for a 2400-point board. AFIT 4500 is 
self-programmable from a known good 
board. The system learns board 
topology, generates a test sequence and 
transfers it to a mini-floppy disk for 
storage. Test program generation time 
is typically 8 to 10 minutes. Voltages 
applied to a board are controlled to 
prevent device damage. The system is 
configured as a two-bay, table-height 
unit with error printout tape, fixture, 
CRT and operator control unit. 
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DVOM bounces back from 
rugged treatment 


Hickok Electrical Instrument, 10514 
Dupont Ave., Cleveland, OH 44108. 
(216) 541-8060. $89.95. 

LX 304, a 3-1/2 digit, LCD multi- 
meter, withstands rough treatment 
with no loss of accuracy. A high-impact 
thermoplastic case and cover protect 
the instrument from abuse in transpor- 
tation and storage. The LCD readout 
is shock-mounted. A 0.01-in. thick 
layer of GE’s Lexan protects the oper- 
ating panel. Plugs and jacks are re- 
cessed and all metal parts are fully 
insulated for operator safety. Features 
include automatic polarity and zero 
and over-range indication. 
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Probe sniffs magnetic 
flux density/direction 





Magnetek, 7315 Red Deer Dr., Boulder, 
CO 80301. (303) 442-6700. $69. 

An ac magnetic flux probe, Model 
1846, senses flux density and direction 


Bessel. ee with 80 dB/ 
octave attenuation. DC dif- 
ferential input stage with 


from such electromagnetic equipment 
as transformers, meters, generators, 
relays and solenoids. The probe con- 
verts flux to a voltage which can be 
directly measured by a voltmeter or an 
oscilloscope. Sensitivity is 100 mV/G 
at 60 Hz. Orienting the probe for maxi- 
mum output aligns the axis of the unit 
with the flux field direction. Flux 
sources, paths and influenced circuitry 
locations can be quickly identified to 
determine location of shields, compo- 
nent repositioning or redesign of equip- 
ment to eliminate interference. 
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First benchtop ADC tester 
will be a hard act to follow 








Analog Devices, Route 1 Industrial 
Park, Norwood, MA 02062. Roland 
Johnson (617) 245-9550. P&A: See text. 
Although millions of converters pour 
off assembly lines, the LTS 2000 is the 
first commercial benchtop tester to 
attack both analog-to-digital and 
digital-to-analog converters plus a 
bunch of other analog products: op 
amps, comparators, voltage regu- 
lators, isolation amps, and so on. 
The only other benchtoppers to offer 
at least some competition are Electro 
Scientific’s two year-old 1262 DAC 
tester and GenRad’s 1781 linear unit, 
which does not handle converters. 
The LTS 2000 brings considerable 
testing firepower to the production and 
inspection battleground: It is equipped 
with integral floppy disk, 20-column 
thermal printer, 40-character dot- 
matrix, alphanumeric keypad and 
IEEE-488 and RS-232 (unidirectional 
and bidirectional) capability—all un- 





Stan Runyon 
Executive Editor 
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der control of a 16-bit T/I 90 micro- 
computer, backed up by 60 k of RAM 
and 4 k of EPROM. 

Device resolution can go as high as 
16 bits, and automatic calibration 
brings testing to 12-bit (0.01%) ac- 
curacy. Typical test times make 10 s 
for ADCs, 7s for DACs and 1 s for op 
amps. The ADC figure includes more 
than a dozen checks, of such essential 
factors as linearity and differential- 
linearity errors, gain and offset errors 
and conversion times. However, set- 
tling times are not checked. With op 
amps, slew rates reach 1000 V/us, and 
the gain-bandwidth product reaches 
out to 128 MHz. 

Can an unsophisticated user operate 
such a sophisticated unit? In the 
simplest operating mode of the LTS 
2000, a user merely inserts the device, 
hits a button and reads the pass or fail 
message. Messages for grading, bin- 
ning or selection can also be displayed. 

Tests and parameters can be set up 
by either of two routes—with do-it- 
yourself, fill-in-the-blank programs or 
with programs provided by Analog 








Devices. Working from a menu, test 
personnel can select the order of test- 
ing and all parameters; ask for a 
statistical analysis, printout and ex- 
ternal display on a printer or CRT; and 
make use of the IEEE-488 capability. 
Both the roll-your-own and factory- 
assembled programs can be edited. 
Test levels are set by software-con- 
trolled voltage sources. 

The LTS 2000 accommodates the 
various classes of generic devices with 
a series of family boards and socket 
assemblies, which plug directly into 
the tester. Each board carries the 
circuitry needed for a particular in- 
terface; say, an a/d converter or op 
amp. Setting up a socket requires no 
soldering, just some jumpers. Future 
family boards will widen the 2000’s 
horizon to encompass log amps, multi- 
pliers, dividers, sample-and-hold cir- 
cuits, and other functions. 

The 2000’s autocal takes place every 
hour or upon user command. If NBS 
traceability is required, an optional 
interface cal board—tied in with a 
Hewlett-Packard 3455 systems DVM 
via the 488 port—provides that sanc- 
tion. The cal routine reveals the errors 
and their locations on a paper-tape 
printout. 

Controls on the Analog Devices 
tester are grouped into operator 
pushbuttons, an alphanumeric keypad 
and system function keys. The opera- 
tor buttons have no identifiers—soft- 
ware does the labeling by lighting a 
message on the display directly above 
the button. The 30-key pad can be used 
by supervisory staff to set up test 
programs and enter system limits in 
response to system prompts. The pad 
can be locked out, if desired. System 
functions include Reset, Escape, Dis- 
play and Disk prompting. The LTS 
2000 costs $25,900 with op amp board. 
The a/d board costs an additional 
$4000; the d/a board costs $3000. 
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Digital meter makes 
fast power analysis 


ceed 
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Magtrol, 70 Gardenville Pkwy. W., 
Buffalo, NY 14224. (716) 668-5555. 

A multirange digital analyzer, Model 
4612, offers easy measurement of 
power from 30 to 30,000 W. The micro- 
processor controlled instrument ac- 
cepts inputs of up to 50 A and 600 V 
in five ranges. Ranges are pushbutton 
controlled and protected against im- 
proper selection. Current, voltage and 
power are simultaneously displayed. 
Features include display of true rms 
volts and amperes, with watts repre- 
senting the instantaneous value of VeA 
cos §. Complete isolation, to 1500 V 
rms, is afforded from power line and 
test-power source. A front-panel 
switch, labelled Display Hold, clamps 
the entire display indefinitely and au- 
tomatically initiates an integrating 
mode. Model 4612 handles ac or dc 
inputs or any combination of the two, 
including distorted wave shapes. The 
instrument operates from 115 V ac, 60 
Hz or, optionally, 230 V ac, 50 Hz. 
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Ultra-compact DPM 
runs on ac power 


Datel-Intersil, 11 Cabot Blvd., Mans- 
field, MA 02048. (617) 828-8000. $70; 6 
to 8 wks. 

An ultra-compact digital panel 
meter, DM-3100B, runs on 115 or 230 
V ac. The meter measures only 3 X 2.15 
X 1.76 in. and provides a 3-1/2 digit 
LED display with 0.56-in. high numer- 
als. Differential inputs are provided 
with very high impedance, 1000 MQ 
typical. The unit’s reference voltage 
in/out loop can be used in bridge-type 
and ratiometric applications to com- 
pensate for drift in an input signal. Use 
of CMOS circuitry results in high com- 
mon mode rejection, 80 dB, to keep 
down externally induced noise. Input 
bias current is only 5 pA typical to 
minimize loading of sensitive input 
sources. Input voltage is nominally 
+1.999 V de. Blank pads on the meter’s 
circuit board easily accept user-sup- 
plied voltage attenuation resistors, 
current shunts or digital ohmmeter 
components. Accuracy is +0.1% (+1 
count) of the displayed reading. 
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Don’t be embarrassed if the 
product you're 
using — 
doesn't 

compare 
to this. . 


Lots don’t. The PKW-5000, an EPROM Programmer and Z80 Computer, is in a 
class by itself. With powerful capability, ample functions and excellent reliability, 
this extremely compact unit is, nonetheless, expandable. It can be used as an 
EPROM Programmer as well as a simulator and as a debugger. And don’t be 
embarrassed if you thought it costs more than it does. 


For a non-embarrassing comparison contact us for complete information, price 
and delivery. 





PRODUCTS, INC. 
525 University Ave., Suite 705, Palo Alto, CA 94301, Telephone (415) 327-4051, TELEX 345549 
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Datametrics Corporation is a spe- 
cialist in manufacturing military, 
high speed printers. 


Proven performance and pride. The 
more you know about us, the more 
you will depend on us. 


We offer a large number of product 
variations within three basic 
printer models. An adaptable prod- 
uct line to meet your printer re- 
quirements. 


¢ DmC 1500 SERIES MILITARY PAGE 
PRINTERS 


¢ DmC, 2001, 4003 SERIES, MILI- 
TARY HALF-PAGE PRINTERS 


Natametrics Corporation 


7630 Gloria Avenue, Van Nuys, 
California 91406 e (213) 989-3840 
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Components 


High-efficiency LEDs deliver 
as much light as incandescents 


General Instrument, Optoelectronics 
Div., 3400 Hillview Ave. Palo Alto, CA 
94304. Mike Bottini (415) 493-0400. P 
& A: See text. 

By offering a light output almost ten 
times more than other commercially 
available LEDs, the Illuminator series 
of light-emitting diodes combines the 
high reliability of LEDs with the 
brightness and size features of 
incandscent-type displays. The high 
output results from growing a gallum- 
arsenide-phosphide epitaxial layer 
(nitrogen-doped) atop a high-efficiency 
gallum-phosphide substrate. Each chip 
formed is a full emitter, producing 
light in all directions. The output for 
a filtered-red version for example, 
reaches to 100 mcd. 

What’s more, power-input limits for 
the lamp are below 0.5 W, while panel- 
illumination area covers 1 X 1 in., and 
effective life time runs to 1-million 
hours. 

The light output is manipulated by 
a special package that includes molded 
plastic reflectors to direct light out 
through the LEDs plastic lense for a 
140° field of view. Each lamp comes in 
a T-1-3/4 power-lamp package, and 
contains two series-connected LED 
chips, each mounted on separate heat 


142 





sink leads with silver epoxy. 

When properly heat-sunk, the LEDs 
—red, orange or yellow—can operate 
at a continuous current of 100 mA. The 
LEDs are current-driven and must use 
current-limiting resistors when work- 
ing with constant voltage sources. 

By using two series diodes, the or- 
ange and yellow devices have respec- 
tive forward voltage drops of 4.2 and 
4.4 V, minimum. Dynamic impedances 
at 100 mA are 8 and 9 Q, and the peak 
wavelengths are 630 and 585 nm. Both 
devices have a maximum power dis- 
sipation of 625 mW at 25-C case tem- 
perature, and must be derated by 10.4 
mW/°C for each degree above 25 C. The 
operating temperature range, though, 
spans —40 to +85 C. 

In large quantities, the LEDs are 
expected to cost about 60¢ each; in 
sampling quantities, about $1.30 
apiece. The orange MK9150, and the 
yellow MK9350 both come in —1 and 
—2 versions, with the —1 offering a 
minimum luminous intensity of 30 
med, and the —2 offering a minimum 
of 60 mcd. 

Sample quantities are available now, 
while production quantities will be ear- 
ly 2nd quarter. 
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SIP capacitors boost 
packaging density 





Varadyne Industries, 1520 Cloverfield 
Blvd., Santa Monica, CA 90404. (213) 
829-2984. 8 wks. 

A line of ceramic capacitors, pack- 
aged in SIPs, allow improved board 
density and help reduce assembly time. 
The units come in an 8-pin configura- 
tion with conformal coatings of flame- 
retardant epoxy. A range of 15 pF to 
0.01 uF is offered in COG (NPO) or X7R 
ceramic formulation. The components 
withstand a temperature range of —55 
to +125 C. Tolerances of 5%, 10% and 
20% are available. 
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JFET input op amps 
operate in military gear 





National Semiconductor, 2900 Semi- 
conductor Dr., Santa Clara, CA 95051. 
(408) 737-5000. $3.25 (LF151); $6.00 
(LF'153) (100 qty). 

JFET input operational amplifiers, 
LF151, 151A and 153, operate over a 
full military temperature range. LF151 
and 151A single op amps are pin-com- 
patible with the standard LM741. 
LF153 is a dual op amp, compatible 
with the LM1558. All three are fabri- 
cated using National’s Bi-FET process, 
require low supply current, maintain 
a high gain bandwidth product and fast 
slew rate. LF151A, for example, fea- 
tures an offset voltage of 2 mV max- 
imum at 25 C and 4 mV over the 
military range. Input bias current is 50 
pA; input noise voltage, 20 nV/Hz; 
input noise current, 0.01 pA/Hz; slew 
rate, 10 V/us minimum. Settling time 
is within 0.01% of 2 us. 
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Thick-film chip resistors take on 
high voltages and temperatures 





Panasonic Electronic Components, 
Div. of Matsushita, One Panasonic 
Way, Secaucus, NJ 07094. Sal 
Guastella (201) 348-7266. $25 per 1000 
in OEM quantities; 16 wks. 
Miniature thick-film chip resistors 
from Panasonic withstand big volt- 
ages, as high as 200 V, and solder heat 
of 270 C for up to 10s. The small (0.1260 


x 0.0630 X 0.0024 - in.) chips may be 
the dominant component format in 
years to come, for applications requir- 
ing low cost and miniaturization (such 
as car radios, calculators, portable ra- 
dios and portable televisions). 

The glazed thick-film resistors are 
rated for 1/8 W. Resistance values are 
1002 to 1 MQ with +2% tolerance; 10 2 


to 1 MQ with +5% tolerance; or 4.7 {2 


to 10 MQ with a +10% tolerance. The 
operating temperature range is —40 to 
+125 C, and the temperature coeffi- 
cient is better than +1000 ppm/°C. 
The chips are made with wrap- 
around solderable end caps of tinned 
palladium silver. They are available in 
bulk form (in plastic bags), in magazine 
chutes with 200 stacked pieces, or on 
special carrier tapes that hold 5000 
chips on a reel. The magazine chutes 
and reels can be used with the most 
modern equipment for high-volume 
automatic chip placement. 
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Double chips double use 
for short-dome LEDs 





Opcoa, 330 Talmadge Rd., Edison, NJ 
08817. (201) 287-0355. $0.84 to $1.05 
(1000 qty); stock. 

Two, matched LED chips in a single 
T1-3/4 short-dome package make a bi- 
color LED series more versatile for 
dual-status indicators. The GaP LED 
chips come in combinations of red, 
green, yellow and_ international-or- 
ange. Typical luminous intensity is 2 
med at 20 mA. Uncolored, diffused, 
epoxy-encapsulated lenses allow a 
maximum off-axis viewing angle— 
half-intensity viewing angle is 80°. 
Matched color units are suited for ac 
operation. Two-color units give color 
change with reversal of input polarity. 
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Guess the number of 
caps in the jar and win 


one.Free. - 


Right—we_d like to 
give you a free sample. 
Just to show you 
how easy it is to get 
the right film capacitor 
for your high energy 
pulse discharge, com- 
munications and instru- 
mentation circuits. 
Our line includes 
metallized film and 
film-and-foil capacitors 
with polyester, poly- 


carbonate, polystyrene, polysulfone and polypro- 
pylene dielectrics. Values from 0.001-25 pF, volt- 
ages to 900 V and higher, with tolerances as tight 
as +0.5%. And they're available off-the-shelf from 
our distributors or in 4 to 5 weeks ARO for produc- 


tion quantities. 


Ask for details and your free sample today. 


You cant lose. 


In film caps, it’s no contest. 
4= ELPAC COMPONENTS 


PA 714/979-4440 
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Smail, customized capacitor plates 
provide 6 kV of working voltage 


RMC - Radio Materials Corp., 4242 W. 
Bryn Mawr Ave., Chicago, IL 60646. 
Paul Houlihan (312) 478-8600. P&A: 
See text. | 

Miniature capacitor plates with- 
stand up to 6-KV of working voltage 
for light amplifiers, night vision equip- 
ment, military and other specialized 








The Tecnetics HC Series unregulated DC to 
DC power supplies are more of ajewel than ever. 
We've optimized performance by adding a more 
efficient core and narrowing the input range. 
And it still weighs only 0.45 ounces. 

Choose from a wide variety of input voltages 
and single or dual outputs. HC Series power sup- 
plies are available in anon-hermetic package for 
industrial and commercial applications, a her- 


applications. RMC’s line of custom- 
made high-voltage plates are intended 
for very small currents. 

The unpackaged plates come with 
two, four or six electrodes and provide 
capacitance values from 20 to 70 pF. 
The titanate ceramic dielectric pro- 
duces an insulation resistance of 10,000 





Now with a narrower input range. 


metic package for military, space and industrial 
applications that require protection from severe 
environmental conditions, and a fully-encap- 
sulated package for use where extreme shock 
and vibration are expected. 

Write for our 28-page catalog that gives full 
specs and prices on the HC Series and over 1000 
other power supplies. 


HC SERIES UNREGULATED ISOLATED DC-DC CONVERTER 


INPUT VOLTAGES 
OUTPUT VOLTAGES 
OPERATING TEMP. 


SVDC +1V to 28VDC + 4V 
SVDC @ 3 watts to 300VDC @ 3 watts 
-55° C ambient to 100° C case, without derating 


DIMENSIONS 1.05 x 0.94 x 0.32 inches 
EFFICIENCY 65% to 75% typically at full load 
. 55% to 60% typically at half load 
PACKAGE OPTIONS HCN (Non-hermetic) 55.00 
AND PRICES HCH (Hermetic) 65.00 
HCE (Encapsulated) 75.00 


a 
tecnetics ® The Power Conversion 


INCORPORATED _ Specialists 


P. O. Box 910, 1625 Range Street, 
Boulder, Colorado 80306 
(303) 442-3837 TWX 910-940-3246 
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MQ and an X5F temperature-stability 
characteristic (though COG tempera- 
ture-stability characteristics can be or- 
dered). 

The miniature plates are custom- 
made from purchaser’s drawings. De- 
livery is 8 to 10 weeks after approval 
of drawings and samples. A two-sec- 
tion capacitor costs about $0.30 in OEM 
quantities; a six-section unit is less 
than $2. A 
CIRCLE NO. 302 





Toggle switch stays clean 
for automatic insertion 





C&K Components, 15 Riverdale Ave., 

Newton, MA 02158. (617) 964-6400. 
E100 Series toggle switches with- 
stand the contaminating effects of 
wave soldering during PC board as- 
sembly. The miniature units block 
potential leakage paths for flux and 
solvents to allow automatic insertion. 
Terminals are epoxy-sealed to the case. 
The toggle is sealed by an internal O- 
ring. The top and bottom of the case, 
high-temperature thermoplastic, are 
ultrasonically bonded together. £100 
series switches are offered in two tog- 
gle lengths, four terminal lengths, four 
mounting versions and five function 
options. Contact rating is 0.4 VA max- 
imum at 20 V maximum (ac or dec). 
Contact resistance is 10 mQ maximum 
at 2 to 4 V de and 100 mA. Dielectric 
strength is 1000 V rms at sea level. 
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Packaging & Production 


Linear gauge ends error 
accumulation problems 





ONO Soni 


Shigma, 80 Martin Lane, Elk Grove, IL 
60007. (800) 323-0315. $350; stock. 

A digital linear gauge, EG-100, over- 
comes the error accumulation problem 
inherent in rotary encoder and rack 
and pinion gauges. The unit finds use 
in loading tests, measurement of shaft 
thrust, uneven surfaces, eccentricity 
and thickness and measurement of ir- 
regularly shaped objects. Accuracy is 
+0.0001 in. throughout its measuring 
range. The unit is powered by an ac line 
or a self-contained, rechargeable bat- 
tery. 

CIRCLE NO. 337 


Low-profile heat sink 
solves space problems | 





Tran-Tec, P.O. Box 1044, Columbus, 
NE 68601. (402) 564-2748. 

A low-profile TO-3 style heat sink, 
M1309, provides good packaging densi- 
ty for designers facing a space problem. 
The device is 0.9-in. high and 2.5 in. on 
each side. The finned design has a 
temperature rise of approximately 40 
C at 8-W dissipation and is linear from 
that point—50 C at 12 W, 60 C at 16 
W, etc. The cooler is fabricated from 
0.09-in. aluminum and is available 
with a plain or black-anodized finish. 
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Hand tool installs 
heavy-duty cable ties 


Panduit Electrical Products, 17301 
Ridgeland Ave., Tinley Park, IL 60477. 
(312) 532-1800. | 
A cable-tie installation tool, GS4EH, 
handles heavy and extra-heavy cross 
section cable and lashing ties on 
bundles up to 12-in. in diameter. The 
tool provides uniform tensioning and 
flush cut-off. A “D” ring allows the tool 
to be hooked on a belt or lanyard. The 
tool installs cable ties having 120, 175 
and 250-lb loop tensile strengths, 
widths from 0.3 to 0.5 in. and lengths 
of up to 40 in. 
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Lined hot pot keeps 
semi chemicals cooking 
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Fluorcarbon, 1432 S. Allec St, 
Anaheim, CA 92803. (714) 956-7330. 
A constant temperature bath, Hot 
Pot II, lined with DuPont FEP. Teflon, 
resists the corrosive effects of most 
solutions used in semiconductor pro- 
cessing. Long-term temperature stabil- 
ity is +2 C over an operating tem- 
perature range of 30 to 180 C. Ring- 
type, enclosed resistance heating ele- 
ments mount directly to an inner tank. 
Temperature is controlled by a digital 
setpoint controller. The seamless liner 
protects against contamination and 
corrosion from such acids as hydrofluo- 
ric and hot sulfuric. 
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Board tester pre-screens 
for connectivity problems 





GenRad, 300 Baker Ave., Concord, MA 
01742. (617) 369-4400. $18,500. 

An in-circuit continuity test system, 
2245, improves productivity by pre- 
screening bare and loaded PC boards 
for connectivity problems. The micro- 
processor-directed unit measures re- 
sistance values from 10 Q to 10 kQ and 
will check pull-up, pull-down and ECL 
resistors used in computers and pe- 
ripherals. The 2245 pinpoints such 
process errors as under or overetch, 
poor wash and uneven cladding. 
Equipped with a bed-of-nails fixture, 
the test system accepts a fixture 
change to test backplanes, cables and 
box wiring. Typical board test time is 
1 to 2 s. Diagnostic messages are re- 
ported at 1 s/fault. A built-in 20-col- 
umn printer gives easy access to 
diagnostic information. Multiple test 
programs can be stored on the unit’s 
cassette tape drive for fast program 
loading. 
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Laser scribes patterns 
on pre-aligned substrates 


Compulaser, 6733 Eton Ave., Canoga 
Park, CA 91303. (213) 992-1456. 13 wks. 
A pre-alignment station and a com- 
puterized numeric control (CNC) stage 
assist a Q-switched YAG laser in the 
Model KSLS laser scribing system. The 
pre-alignment station permits align- 
ment of a ceramic or silicon substrate 
on a vacuum chuck using a split-field 
microscope. Pre-alignment occurs 
while a previously aligned substrate is 
being scribed. Switching chucks allows 
scribing to resume in a matter of sec- 
onds with no slowdown in production. 
The stage controller permits simple 
programming of virtually any scribe 
pattern. The pattern can be stored in 
memory and recalled by a two-digit 
reference code. The controller allows 
cutting of X-Y patterns, circles and 
alphanumerics for substrate identi- 
fication. Standard resolution is 1 mil 
with optional resolution of up to 0.1 mil. 
CIRCLE NO. 342 
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Peripherals 


Terminal handles data 
at the touch of a finger 


Carroll Manufacturing, 1212 Hagan 
St., Champaign, IL 61820. (217) 
351-1700. $2600. 

Merely touching the surface on the 
CRT screen of Carroll Manufacturing’s 
Touch Terminal completes man/ma- 
chine interaction for data entry, in- 
formation retrieval or any related 


data-handling requirements. A low- 
cost package—only $2600—the termi- 
nal is based on Datamedia’s 3025A CRT 
terminal and Carroll’s scanning infra- 
red-beam technology. 
Phototransistor detectors and IR- 
LED emitters, mounted on opposite 
sides of a “window frame” assembly, 
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— 3 Families of 
— control knobs at 
atfordable prices. 


ALUMINUM SERIES ours are pr because they are 


totally machined without compromise, even the knurls. Other 
features include: durable anodized finish, two stainless steel 
set screws, all edges chamfered and the recessed bottom clears 
mounting nuts. 


LEXINGTON SERIES This series is molded from high 


quality phenolic resin in black or red. All have aluminum ella) 
plates, brass bushings for added strength and allen set screws. 


COLLET SERIES a unique mounting technique is used 


which allows a firm attachment to any shaft without the use 
of exposed set screws. 


Our no. 1 criteria for ALCOKNOBS is high quality. Ohaicvara: 
three broad families, all standard knobs are generally available 


“off-the-shelf” in production quantities. However, we would be 
glad to quote on custom knobs. Write or call Customer Service 
for latest catalog and free sample. 





ALCO ELECTRONIC PRODUCTS, INC. a subsidiary of AUGAT, Inc. 
_1551 Osgood St., N. Andover, MA. 01845 (617) 685-4371 TWX: 710 342-0552 
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criss-cross the face of the CRT with a 
matrix of IR light beams. Each point 
at which an X and Y axis beam in- 
tersect is a designated touch point, 
specifying a location on the CRT’s face. 
The window area is scanned repeatedly 
by sequentially pulsing the LEDs along 
each axis. Touch activation occurs 
whenever both an X and Y beam are 
interrupted. 

The terminal is Teletype compatible 
and stores a single page of video in- 
formation. Standard RS232C or op- 
tional 20-mA current-loop interfaces 
support full or half-duplex, two or four- 
wire asynchronous communications. 
Screen capacity is 1920, 5 X 9 matrix, 
characters. 

Touch targets can be located any- 
where on the display’s face. Software 
resolution almost doubles 960 touch- 
active points to 1896 programmable 
touch points. 

The Touch Terminal lends itself to 
a broad range of data entry jobs, some 
of which preclude the use of keyboards. 
For example, touch entry eases termi- 
nal use problems for handicapped per- 
sons or those working in hostile en- 


vironments. 
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Tape memory stores up to 
180 Mbytes for PDP-11/70 


System Industries, P.O. Box 9025, 525 
Oakmead Parkway, Sunnyvale, CA 
94086. (408) 732-1650. Under $35,000. 
Omega, a 6250-bits/in. magnetic 
tape storage system, offers up to 180 
Mbytes of data storage for DEC’s 
PDP-11/70 computers. The unit emu- 
lates the slower and lower capacity 
DEC TU45 unit. The system includes 
a tape transport, a formatter and a 
tape adapter. The transport, controlled 
by the formatter, operates at a speed 
of 75 in./s. In GCR mode, the system 
records data at 6250 bits/in.; in PER 
mode, 1600 bits/in. Modes are switch- 

able and programmable. 
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10 and 20-Mbyte streaming-tape drives 
provide low-cost Winchester backup 





Data Electronics, Inc., 11683 Sorrento 
Valley Rd., San Diego, CA 92121. Sam 
Thompson (714) 452-7840. P&A: See 
text. 

Two low-cost streaming-tape drives 
provide 8-in. Winchester-disk backup 
at capacities ranging from 10 to 20 
Mbytes. Both drives feature standard 
\4-in., ANSI/ECMA-compatible data 
cartridges and are physically com- 
patible with industry-standard slots 
for floppy-disk drives. 


The two-track, 10-Mbyte and four- 
track, 20-Mbyte drives can transfer 5 
Mbytes of data per minute with a data 
reliability of less than one read error 
in 10!° bits. Data Electronics error- 
detection and correction circuitry is 
optional. 

The drive interface looks like a semi- 
conductor FIFO memory to the system. 
In addition, both drives are powered by 
a 5-V and a 24-V supply, with a total 
dissipation of 45 W. 

Available in small quantities im- 
mediately, the drives sell for $746 (10- 
Mbyte) and $788 (20-Mbyte). For any- 
one wishing to supply his own stream- 
ing electronics, Data Electronics will 
provide stripped versions for $415 (10- 
Mbyte) and $525 (20-Mbyte). 
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Low-cost printer wants — 
no-frills job 





Printer Terminal Communications, 
124 Tenth St., Ramona, CA 92065. (714) 
789-5200. $999. 

A receive-only serial printer, Model 
877, aims at no-frills applications, 
where reliability is more important 
than additional features. The micro- 
processor-controlled, bidirectional unit 
uses a 9 X 7 dot matrix. A cartridge 
ribbon eliminates need for ribbon re- 
versing mechanisms. Print speed is 120 
char/s at 80 char/line and 10 char/in. 
A 95-character ASCII set is used. The 
internally-contained, 8-1/2 in. paper 
roll is friction fed. A higher-per- 
formance version, Model 879, offers 
speeds of up to 180 char/s and sprocket- 
feed for fanfold forms. Format control 
is a standard Model 879 feature. 
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*Sure click action 

*10 and 16 positions available 
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Perinherals 


Stand-alone CRT terminal prospers 
in distributive processing locale 


ECS Mircosystems, 215 Devcon Dr., 
San Jose, CA 95112. (408) 286-4200. 
P&A: See tect. 

A multiprotocol intelligent terminal 
from ECS Microsystems exhibits a 
flair for distributive processing along 
with power for stand-alone computing. 


via the new California headquarters of 
the Australian company. All major 
mainframe protocols are supported, 
including those from IBM, DEC, Bur- 
roughs, Hewlett-Packard, Honeywell, 
NCR and ICL. | 

As a stand-alone data processor, 





The 4500 Series enters the U.S. market | ECS 4500 uses a comprehensive variety 








_ Power Products. 





We ship all +15V.@200mA 















Ms popular AC-DC AS“ © 02% Regulation =. 
power supplies within Se ee 


@ UL Recognized 
e Two-year warranty $45* | 






three days ARO. 


output power supplies, featuring all | 
popular outputs from 3.6 to 28 volts. Why 
wait? We can put the power in your 
hands in just three days from now! 

Call or write for our free catalog 
before you're pressed for power. Or, if you 
need it now, order today. And ask for 
Blue Streak Service. 


_ Power Products’ exclusive Blue 
Streak Delivery System ensures quick 
shipment of prototype (1-3 piece) quanti- 
ties. So you can power-up a new design 
sooner. 

Choose from more than 50 standard 
supplies, like the popular models shown 
here. We stock single, dual, and triple 

























PM396 


+15V @ 500mA. Regulation: 
+0.05% Line/+0.05% load. 
1.0mV Ripple/Noise. Chassis- 
mount model for use with linear 
IC and discrete analog circuits. 
$78.00* 


















5.0V @ 1A.Regulation: +0.02% 
Line/+0.04% load. 1.0mV RMS 
Ripple/Noise. Built-in overvol- 
tage protection. Powers all 
popular digital logic. $45.00* 


+15V @ 100mA. Regulation: 
+0.02% Line/+0.02% load. 
0.5mV RMS Ripple/Noise. 50 
megohms input isolation. Ideal 
for powering op-amps and 
precision instrumentation. 
$33.00* 







(“OEM quantity price) 









The Packaged Power Professionals 


C3Power Products 


Division of Computer Products, Inc. 


1400 N.W. 70 ST./FORT LAUDERDALE, FLA. 33309 « (305) 974-2442/ TWX 510-956-3098 
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of development and applications soft- 
ware. Specialized applications draw on 
Basic, Cobol and Assembler languages 
to suit most programming require- 
ments. 

In a distributed processing environ- . 
ment, the terminal combines its 983- 
kbits of disk storage and its Z80 micro- 
processing power to serve a range of 
protocols. Communications is at 75 to 
19.2 kbaud, RS232C synchronous or 
asynchronous. Parallel interface is of- 
fered, as is full modem control in multi- 
drop configurations. 

The CRT display is memory mapped 
for scrolling. Four intensity levels, plus 
underline, reverse video, double-width 
characters and underline blink, can be 
used in any combination. A proprietary 
Hall-effect keyboard, with N-key roll- 
over, uses tactile-feel keys to reduce 
keystroke errors by the operator. Mod- 
ernistic packaging makes the unit at 
home in both the lab and the front 
office. 

A typical configuration (with 64-k 
RAM, operating systems, Utilities and 
Basic) would cost $6100, in quantities 
of 20, including setup and training. 


Delivery is 6 weeks. 
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Tape cassette performs 
in DEC computers 





Magnetic Information Systems, 415 
Howe Ave., Shelton, CT 06484. (203) 
7385-6477. 

A computer tape cassette, 520 DEC, 
performs well in DEC computer sys- 
tems. Large diameter hubs are used to 
keep tape speed constant and eliminate 
mechanical jitter. One-mil tape pro- 
vides good tensile strength. The 
cassettes are certified for 1600 fc/in. 
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Image digitizer produces 
8-bit digital data 





Etkonix, 103 Terrace Hall Ave., Burl- 

ington, MA 01808. (617) 273-0350. 
An image digitizer, EC782, produces 
8-bit digital data from transmissive 
and reflective copy. A 2048 X 2048 pixel 
image is generated in less than 60 s; 
a 1024 X 1024 pixel image, 18 s. The 
digitizer uses a linear photodiode array 
that is mechanically stepped to pro- 
duce square or rectangular formats. 
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Programmer tackles 
2708 and 2716 types 


RMD, P.O. Box 206, Bristol, PA 19007. 
(215) 949-2588. $895; 6 to 8 wks. 

An EPROM programmer, Model 
7816, cuts programming costs for users 
of 2708 and 2716 types. A dedicated 
device, the programmer avoids the ad- 
ditional costs associated with univer- 
sal, multiple PROM units. Model 7816 
provides editing features, allowing a 
user to read, correct and verify data 
before committing it to PROM. Data 
from multiple PROMs can be merged. 
Master and copy sockets are protected. 
An RS282C serial interface is provided. 

CIRCLE NO. 345 





Lower-cost printer offers 
180 char/s speed 





Dataproducts, 6200 Canoga Ave., 
Woodland Hills, CA 91365. (213) 
887-8451. From $1350 (OEM qty); 4 
wks. 

An impact printer, Model M-120, 
provides crisp, easy-to-read print using 
a7 X Thalf-dot matrix font in standard 
or expanded characters. Print speed is 
180 characters/s in a bidirectional, 
logic-seeking mode. Work throughput 
ranges from 75 lines per minute for 
full, 1382-character lines to 200 lines per 
minute with 40-character lines. Aver- 
age throughput is 120 lines per minute. 
Like its predecessor, the M-200, the 
M-120 includes a self-test feature. An 
optional LED diagnostic display in- 
dicates which cycle the printer was in 
at the time it went off-line. 
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THE WORLD'S MOST COMPLETE ELECTRONICS DIRECTORY 


Hie sea4 Publishing Company Inc. 


50 Essex St., Rochelle Park, NJ 07662 @ 201-843-0550 


ELECTRONIC DESIGN 5, March 1, 1980 


& With over 5500 Product Headings and 
over 10,000 US and non-US companies listed, 
virtually every electronic product—component, 
sub-system, and system—can be found in 
ELECTRONIC DESIGN’s GOLD BOOK. Your 
search for products starts here. In the World’s 

| Most Complete Electronics Directory. 


“Over 108,000 Distributed Worldwide” 


TIME DELAY RELAY 


P/N 833-00143 
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SERIAL NO 


APPLIED ELECTRO 
TECHNOLOGY, INC 
| SANTA ANA CALIF 











you deserve. 


TECHNICAL SERVICE 
IN IDENTIFICATION 
LABELING 


Your label needs to look good, to last, and to be vitally informative 
in many cases. You need to cover all your angles carefully. 


Steven Label Corporation has a staff of highly trained individuals 
who are anxious to help you design a label that is solvent resis- 
tant, weather resistant, non-conductive, highly permanent, or 
many other solutions to your application problems. 


TELEDYNE RELA) 
contro. PIN 602-2510 ‘ 
« av vat wie AMP 2 


SOLID STATE RELA 


~ 53/11- 5190223 


Calibration 


DATE 


BY: 
DUE 


For over 25 years Steven Label Corporation has dealt with the 
most delicate of adhesive backed labeling situations. We have 
given your product the quality it deserves, and you the service 


STEVEN 


Call or write for information on any pressure sensitive needs. 


GUS STEVEN LABEL CORP. 


P.O. Box 3688, 11926 Burke Street, Santa Fe Springs, CA 





90670 (213) 698-9971, (714) 521-2045, toll free in California 
(800) 352-4330 Outside of California call (800) 423-4709 


STICK WITH STEVEN 
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CRT monitor nestles into 
OEM display designs 





Telex Computer Products, 6422 E. 41st 

St., Tulsa, OK 74135. (918) 627-1111. 
$260 (OEM qty); 8 to 9 wks. 

A high-resolution CRT display, 
HR-1500, provides 400 active raster 
lines for OEM data display products. 
The monitor produces over 1920 char- 
acters in white or green phosphor. 
Horizontal scan rate is 25 kHz; refresh 
rate, 50 or 60 Hz. Features include 
vertical step scan, dual intensity char- 
acters, a 15-in. diagonal screen with an 
etched, bonded faceplate for no-glare 
viewing and a 110° deflection angle for 
use in compact enclosures. All elec- 
,tronics are contained on a single PC 
board to reduce the number of in- 
terconnections and increase monitor 
reliability. 
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Process indicator powers 
two-wire transmitters 


Action Instruments, 8601 Aero Dr., 
San Diego, CA 92123. (714) 279-5726. 

A built-in 24-V de power supply in 
the VIP509 digital process indicator 
eliminates need for a separate loop 
supply. The unit simplifies wiring and 
installation of two-wire transmitters. 
The unit can be scaled to display proc- 
ess variables in direct engineering 
units, such as °F, °C, rpm, gpm, ete. 
The indicator itself operates directly 
from a 120-V ac line. Rear-accessed 
screwdriver adjustments provide 


+15% typical zero and span ad-- 


justability. Options for the 3-1/2 digit 
unit include an open-loop indicator and 
a 5-mA analog output, corresponding 
to the two-wire transmitter output 
span, for driving recorders or con- 
trollers. 
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Time delay relays keep | 
accuracy with RC counting 





IDEC Systems & Controls, 3050 
Tasman Dr., Santa Clara, CA 95050. 
(408) 988-7500. Approx. $30 to $64, 
stock to 8 wks. 

RTB Series miniature timers attain 
high repeatability using RC-oscillation 
counting rather than RC-threshold 
sense. Repeated accuracy is +0.2% or 
less. The electronic time delay relays 
come in digital or dial-set styles with 
8-blade or 8-pin octal terminals. Two 
independent relays are contained 
within each timer: one for delay, the 
other for instantaneous output. Output 
contacts provide up to 10-A capacity. 
Protection is afforded against elec- 
trical surges and noise. Time settings 
range from 6 s to 100 min. Models are 
available for 120 or 240 V ac (50/60 Hz) 
and 24 V de. Dial-set types measure 1.6 
X 1.44 X 2.46 in. Digital models are 1.6 
X 1.44 X 2.38 in. 
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Covering sheet protects 
tactile keyboards 


Fujitsu America, 910 Sherwood Dr.-28, 
Lake Bluff, IL 60044. (312) 295-2610. 
A covering sheet over a series of 
tactile keyboards gives protection from 
dust, oil, water and other materials 
which can damage keyboard switches. 
The covering sheet is sealed to the 
keyboards’ base plate. The keyboards 
use an open-contact keyswitch with a 
soft, snap-action keytouch. A plate 
spring/actuator permits a rhythmical 
snap touch. A precious-metal coated, 
multipoint contact system assures re- 
liable switching. The low-profile key- 
boards come in a wide variety of in- 
dicator designs, including multicolor, 

full words and special characters. 
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Switcher allows wide load 
range on all outputs 





Boschert, 384 Santa Trinita, Sun- 
nyvale, CA 94086. (408) 732-2410. $84 
(XL25); $197 (XL75); $262 (XL130) (100 
qty); 8 to 18 wks. 

XL series switching power supplies 
maintain tight regulation on all out- 
puts while allowing load changes of up 
to 10:1. Magnetically-coupled regu- 
lation compensates for voltage center- 
ing (variations due to component 
changes), temperature variations and 
line voltage changes. The first three 
models in the series are the 25-W XL25, 
the 75-W XL75 and the 130-W XL130. 
User-selectable ac ranges are 90 to 130 
V and 180 to 265 V. Ac frequencies can 
vary from 47 to 440 Hz on either voltage 
range. Primary output is 5 V with +1% 
regulation over a 5:1 load change. Sec- 
ondary outputs are —5, +12 and —12 
V with +3% regulation over a 10.1 load 
change. Regulation figures include all 
line, centering, temperature and load 
changes. All units have overvoltage 
and short-circuit protection. Holdup 
time is 16 ms minimum. 
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Controller automates 
point-to-point positioning 





Icon, 156 Sixth St., Cambridge, MA 
02142. (617) 868-5400. $1500. 

A programmable controller, LB-1 
Little Brother, provides simultaneous 
two-axis, point-to-point positioning for 
absolute or incremental dimensions. 
Feedrates for each axis are separately 
programmable. The unit includes four, 
optically-isolated, relay outputs and 
four isolated limit switches. A LED 
display indicates all functions, includ- 
ing the absolute position of each axis. 
Other features of the rack-mountable 
unit include program dwell, mirror 
image, absolute position pre-set, 
subprogram/call/repeat and_ condi- 
tional execution demands. 
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Watch chip draws music 
from ROM-based memory 








OKI Semiconductor, 1333 Lawrence 
Expwy., Santa Clara, CA 95051. (408) 
984-4840. $4.30 (100,000 qty). 

A wristwatch chip, MSM5016, uses 
on-chip ROM and frequency generators 
to produce approximately one minute 
of music. A possible precursor of a 
speech product, the music chip gener- 
ates tones ranging in duration from 
64th notes to dotted whole notes. The 
CMOS circuit provides all: signals 
needed to drive an LCD watch of six 
digits, ten flags and two information 
segments. Oscillator RC network com- 
ponents are included on the circuit. 
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Schottky octal transceiver 
speeds data to processors 


Monolithic Memones, 1165 Eb. Arques 
Ave., Sunnyvale, CA 94086. (408) 
739-3535. $5 (100 qty). 

A low-power, Schottky, bipolar octal 
(8-bit) transceiver, SN74LS645, allows 
asynchronous, two-way communica- 
tions between data or address buses 
connecting processors, controllers and 
memories. The device consists of eight 
receiver/driver pairs forming a com- 
plete bus interface. The 8-bit structure 
is compatible with 8, 16, 24 and 32-bit 
data widths. Three-state, TTL-com- 
patible outputs interface directly with 
address and data buses. A directional 
control input determines direction of 
data flow. A separate input disables 
the device and establishes bus isola- 
tion. A single 5-V supply, capable of 110 
mA, is required. The device provides 
a maximum output sink current of 24 
mA. Plastic or ceramic 20-pin DIPs are 
available. 
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Put the pressure on price 
and performance. 

















Low cost 2400 Ib. Clamps are direct 
replacements for G.E. Series 2500 clamps and 
are ideal for use with SCRs, diodes and other 
high-power devices. These compression cooling 
clamps have many features not offered on other 
clamps in this low price range: easily read, 
permanently mounted force indicator; insulated 
boot; no loose parts; easy one-side 
(one-handed) assembly and a stiffening 
cross bar to reinforce thin heat sinks. 
These 2400 Ib. clamps are in-stock and 
competitively priced. That’s why... if it has 

to do with heat dissipation...people 
throughout the electronics industry call us @ 


























Nee WAKEFIELD ENGINEERING 
60 Audubon Road, Wakefield, MA 01880, 617/245-5900 
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Our Printer’s Strength Of Character 
Is Enhanced By Its Self-Control 


Don’t let the low price tag fool you; our DMTP-6 pP is stronger on 
capabilities than any printer in its class. Its unique matrix impact 
print head lets you program any desired character pitch. You can 
print data or text, single-stroke or enhanced from 36 to.132 
columns. And, print up to four copies without adjustment on stand- 
ard 8%" roll paper, fan-fold forms and labels. 


What’s more, it packs a built-in controller that includes all needle 
drivers and diagnostic routines, while providing a choice of interface 
functions-parallel ASCII, RS-232C/I-Loop, or switch-selectable 
baud rates from 110 to 1200. Now that’s self-control worth having! 
Add the continuing economy of a 10-million character life ribbon and 
re-inking rollers, and you've got an unbeatable buy. Call or write 
for details. Ask for Bulletin 922A. 






PRACTICAL 
AUTOMATION, INC. 


Trap Falls Road, Shelton, Conn. 06484/Tel: (203) 929-5381 
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Etchant works fast to dissolve 
gold and enhance its recovery 





Union Etchants International, Inc., 
8-10 Green St., Building G, Woburn, 
MA 01801. Richard . Sykes (617) 
935-8878. $18/qt; 2 wks. 

A cyanide-free etching solution, the 
KIAU1 dissolves vacuum-deposited or 
flash-plated gold with little under- 


cutting of the interconnect lines and 
without affecting the photo-resist pat- 
terns. 

The typical etching rate for 24-karat 
gold thin films is 500 to 800 A per 
second at 40 to 50 C. Because the etched 
gold does not crystallize, gold recovery 
from the Union Etchant’s solution is 
enhanced. | 

The iodine-based etchant is available 
as a powder, concentrate or premixed 
solution. Since it contains no cyanide, 
it conforms to OSHA safety regu- 
lations when used. In solution, the 
specific gravity is a consistent 28° 


Baume. The etchant is useful for 


hybrid microcircuits, chip carrier beds 
and other miniature interconnection 
systems. 
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Add leather-look surface 


to equipment enclosures 





General Electric Plastics, One Plastic 
Ave., Pittsfield, MA 01201. (413) 
494-5475. 

A leatherette-texture Lexan film 
adds styling options to electronic 
equipment enclosures. The film, rang- 
ing in thickness from 10 to 20 mil, 
applies to surfaces via a simplified 
adhesive system. The film endures 
heat up to 270 F, permitting high- 
temperature use in close proximity to 
illuminating sources. Dimensional sta- 
bility is maintained at elevated tem- 
peratures, allowing perfect _regis- 
tration after heat drying cycles. The 
film can be screen printed without 
surface preparation or special inks. 
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Theties 
that bind. 








KENILWORTH, NEW JERSEY 07033 
(201) 245-2345 e TWX: 710-996-5986 
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Nytyes by Heyco. 


Choose from the widest line of 
Self-Locking Nylon Cable Ties. 


Heyco NYTYES provide a secure method for 
bundling cables, wires, and hoses from 1/16” 

to 8-1/8” in diameter. They’re easily assembled by 
hand or tool and available for regular, heavy duty 
and mountable applications. Most NYTYES come 
with bent tips for easy insertion. U.L. recognized. 


Tie one on. Write for free samples. 
HEYMAN MANUFACTURING COMPANY 


WAUKESHA, WISCONSIN 53187 
(414) 542-7155 e TWX: 910-265-3668 


Call Toll-Free (800) 558-0917 except from Wisconsin. 
If calling from Wisconsin use (800) 242-0985 





The Memory 


Refresher... 
That’s GOLD BOOK 








When you spec hundreds of products annually, and have 
to find second or third sources for each, it gets tough to 


Directory. 







160B 








THE WORLD'S MOST COMPLETE ELECTRONICS DIRECTORY 


il Hayden Publishing Company, Inc. 
50 Essex St., Rochelle Park, NJ 07662 201-843-0550 


~ 


always remember who makes what. That’s where 
ELECTRONIC DESIGN’s GOLD BOOK comes in. 
With over 10,000 companies (both US and non-US) listed 
and their products identified under over 5500 Product 
Headings, you won’t miss a one. Remember, GOLD 
BOOK is the World’s Most Complete Electronics 


“Over 108,000 Distributed Worldwide.” 
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Gombulers 


Fast 8-bit .C crunches 
numbers at 7-MHz rate 






Artec Electronics, 605 Old County Rd., 
San Carlos, CA 94070. (415) 592-2740. 
$8025 to $10,825. stock. 

A fast 8-bit microcomputer, Cen- 
turion, processes data at a 7-MHz rate. 
Built around Intel’s 5-MHz 8085A-2 
microprocessor, the computer boosts 
processing speed with the help of a 
floating-point math chip for number- 
crunching tasks. The Centurion in- 
cludes 16-k of internal PROM, 64-k of 
RAM, a floppy-disk controller, Digital 
Research’s CP/M operating system 
and a shielded motherboard. The com- 
puter operates with a CRT terminal 
and up to four, single-sided, double- 
density, 8-in. floppy-disk drives. Any 
printer with an RS2382 interface can be 
used. A Centurion system comes in 
three configurations, differing in pack- 
aging and peripheral options. An addi- 
tional Mbyte of disk storage, in the 
form of two 8-in. drives and a power 
supply in a separate enclosure, can be 
added. 
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Real-time executive allows 
more tasks on Z80/8080 


Systems & Software, 2801 Finley Rd., 
Suite 101, Downers Grove, IL 60515. 
(312) 932-9320. 

REX-80 VO8, a real-time executive, 
supports 8080/8085 and Z80-based mi- 
crocomputers. The software is fully 
event driven, allowing asynchronous 
operation of up to 255 independent 
tasks, each with 16 local event flags. 


Versions for both types of computers 


offer source or object formats and may 
be ordered for most popular develop- 
ment systems, including Intel MDS, 
Zilog PDS, Tektronix 8000 series and 
minicomputer systems using cross as- 
semblers. 
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Sprague-Goodman. 
The first and last name 


odma 


gue Electric Compa: | 
DE CITY PARK, N.Y. 11040 + 516-746-1385 + TLX:14-4533 
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Power Dynamics offers the first in a series of open-frame switching power 
supplies for the OEM user. Unencumbered by past ideas and methods, 
Power Dynamics offers advanced technology and conservative design to 
meet today’s need for higher efficiencies and reliability. 


The Model PD100 is a convection-cooled 20 amp supply with a user 
specified output of 2 to 48 VDC. 


Features Include: 


e Dual Range 115/230 VAC e No Overshoot on Turn-On or 
Strappable Inputs Turn-Off 

e Undegraded Performance to e Fully Protected Output 
50°C e Designed to Meet UL 478 

e 30 msec Holdup Time e Two Year Warranty 


The Model PD100 is in stock. Call us for your application: 
(213) 767-9640, 875-1012 e TWX: 910-498-4841 





POWER DYNAMICS CORP 


9421 Telfair Avenue, Sun Valley, CA 91352 
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Diicrosusiems 


Floppy disk controller 
directs up to 8 drives 





Professional Resources Technology, 
504 Vandell Way, Bldg. E, Campbell, 
CA 95008. (408) 378-5610. $935. 

A smart floppy disk controller. 
FDC-100 M, directs the operation of 
from one to eight Shugart-compatible 


drives. The board, compatible with | 


Intel’s Multibus, provides all control 
functions for formatting, sector 
read/write, drive select and head posi- 
tioning. The programmable unit uses 
an 8085 microprocessor and can be 
configured to suit the user’s pro- 
prietary product needs. 
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Bus converter joins 
LSI-11 to Unibus 





Able Computer, 1751 Langley Ave., 
Irvine, CA 92714. (714) 979-7030. From 
$750; 4 wks. 

Qniverter, a dual-purpose bus con- 
verter, joins the PDP-11 Unibus to the 
LSI-11 system. The Unibus gains ac- 
cess to LSI-11-compatible controllers 
and memories. The board also permits 
an LSI-11, LSI-11/2, LSI-11/23, 
PDP-11/03 or PDP-11/23 system to 
access Unibus-compatible controllers 
and memories. Qniverter supports 
many features of the LSI-11/23, in- 
cluding four-level interrupt structure, 
memory parity and full 256-kbyte ad- 
dressing. The converter installs into a 
quad slot of an LSI-11 backplane and 
is software transparent to its host 
computer. 

CIRCLE NO. 363 
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Single-card computer 
controls data-comm 


Vantage Data Products, 550 W. 200 S., 
Suite 8, Provo, UT 84601. (801) 
377-6687. $195; stock. 

A single-card computer, using a Z80 
microprocessor, controls data com- 
munications. Asynchronous, RS232 
communication is programmable to all 
standard baud rates to 56 kbits/s. 
Modem control functions are provided. 
Sixteen, TTL-level, parallel I/O lines 
are provided. All inputs include pull- 
up resistors. Power requirement is 5 
and 12 V. Negative voltage for RS232 
communication is generated on the 
card. Options include a_ software 
monitor program on EPROM for opera- 
tion of the computer with a terminal. 
Another option permits operation from 
a single 12 to 15 V de, unregulated 
power supply. 

CIRCLE NO. 364 


Video board packs graphics 
and alphanumerics 





Lexicon, 60 Turner St., Waltham, MA 
02154.(617) 891-6790. P&A: See tect. 

Lexiscope 4000, a video display con- 
troller, adds both graphics and 
alphanumeric display capability to 
Data General’s Nova or Eclipse series 
computers. The single board plugs 
directly into a slot in a Nova or Eclipse 
mainframe and emulates a standard 
alphanumeric display terminal. 
Graphics can thus be added to asystem 
currently using only alphanumeric dis- 
plays. Separate graphics and alphanu- 
merics cursors and display memory 
allow independent programming, dis- 
play and erase. Graphic display resolu- 
tion is 560 X 500 pixels. In a fixed baud- 
rate mode, the board emulates such 
standard terminals as the Data Gener- 
al 6052. In a high-speed mode, the 
board operates at computer speeds. A 
FIFO input buffer stores 256 bytes. 
Alphanumeric capabilities include two 
pages of 25 X 80 character lines with 
individual character blink, dim, under- 


score and reverse video. A 96-character 


ASCII set is produced. 
CIRCLE NO. 365 


Control card interfaces 
steppers/servos to Cs 





Advanced Control Systems, 213 Centre 
St., Quincy, MA 02169. (617) 479-6090. 
$389. | 
A dual-board digital motor control, 
MCB-652-A, works for a computer to 
regulate speed, direction, position and 
acceleration of high-speed stepper and 
de servo motors. To minimize computer 
involvement, the boards automatically 
determine when to decelerate for a 
given distance. The boards handle step- 
ping rates to 10,000 or up to 100,000 
steps/s, distances to 1-million steps 
and accelerations up to 10,000 or up to 
100,000 steps/s?. A user changes an on- 
board jumper to select rate and ac- 
celeration. The boards measure 4.5 X 
6.5 in. and operate from a single 5-V 
de supply. 
CIRCLE NO. 366 


Controller frees processor 
from data transfer work 


Perkin-Elmer Computer Systems, 2 
Crescent Pl., Oceanport, NJ 07757.(201) 
229-6800. P&A: See text. 

An intelligent communications con- 
troller, DIOS, provides direct memory 
access (DMA) facilities between main 
memory and the firm’s hardware com- 
munications adapters. With DIOS, 
data transfers take place without pro- 
cessor intervention, improving system 
throughput and minimizing processor 
degradation. Two versions are offered: 
one accommodating asynchronous pro- © 
tocol, the other for users with concur- 
rent data communications require- 
ments. This version accommodates 
asynchronous, character synchronous 
and such bit-protocols as SDLC, HDLC 
and ADCCP. DIOS supports Bisync 
protocol, allowing such high-level soft- 
ware as 2780/3780 RJE Emulation and 
Hasp to operate through DIOS without 
modification. Data rates to 56 kbaud 
per line are supported. The first ver- 
sion costs $6000; the second, $7500. 
Both are available in 8 to 13 wks. 

CIRCLE NO. 367 
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AC-De & DC-0C 


Miniaturized cae” 





Miniature power supplies 


Mechanical specs and reliability data 
on ac/de and dec/de miniaturized 
switching power supplies are given in 
a 12-page catalog. Arnold Magnetics, 
Culver City, CA 

CIRCLE NO. 368 


Wire, cable insulation 


Specs, illustrations and applications 
information on wire and cable, insula- 
tion, cordsets and accessories are de- 
tailed in a 48-page catalog. Dearborn 
Wire & Cable, Rosemont, IL 

CIRCLE NO. 369 


Test chambers 


A four-page bulletin outlines a range 
of benchtop, floor model and walk-in 
environmental test chambers. Tenney 
Engineering, Union, NJ 
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Semiconductor diodes 


Tunnel, Schottky-barrier, p-i-n and 
step-recovery diodes are described in a 
52-page brochure. Included are elec- 
trical specifications, performance 
curves, outline drawings and an in- 
terchangeability guide, as well as a 
selection guide for each diode family. 
Aertech Industries, Sunnyvale, CA 
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One-part epoxy systems 


A four-page brochure describes one- 
part epoxy resins, adhesives and coat- 
ings. Emerson & Cuming, Canton; MA 

CIRCLE NO. 372 
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Silicone products 


A 40-page Guide to Dow Corning 
Products summarizes the applications, 
descriptions and benefits of more than 
250 silicone products. Dow Corning, 
Midland, MI 
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Teflon sockets 


A 16-page catalog describes Teflon 
sockets and mounting devices for semi- 
conductors, ICs, LEDs and relays. A 
section on bushings, pads and holders 
for semis and ICs is included. Sealec- 
tro, Mamaroneck, NY 
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Wire cloth 


A 28-page industrial wire cloth 
catalog covers types of weaves, materi- 
als and characteristics. The catalog 
contains English and metric tables on 
the physical properties of steel wire 
and a glossary of terms. National- 
Standard, Woven Products Div., Cor- 
bin, KY 
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Earth station components 


Outline drawings, block diagrams 
and schematics of satellite earth sta- 
tion components for TVRO terminals 
and data communications are featured 
in a 12-page catalog. Merrimac In- 
dustries, West Caldwell, NJ 

CIRCLE NO. 376 


Interconnect systems 


Electrical and mechanical specifica- 
tions of insulation displacement con- 
nectors, ribbon cables, bonded cable 
and bonded twisted pairs, assembly 
tooling and interconnect assemblies 
are given in a 24-page catalog. Stanford 
Applied Engineering, Santa Clara, CA 
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Components 


An 84-page catalog covers industrial 
linear ICs, consumer ICs, vacuum 
fluorescent indicator panels, solid tan- 
talum capacitors and discrete semi- 
conductors. Electrical characteristics 
and packaging specifications are pre- 
sented and are supported by circuit 
block diagrams. NEC Electron, Santa 
Clara, CA 
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ELECTRONIC DEsIGN’s function is: 
= To aid progress in the electronics manu- 
facturing industry by promoting good de- 
sign. 
= To give the electronic design engineer 
concepts and ideas that make his job easier 
and more productive. 
= To provide a central source of timely 
electronics information. 
= To promote communication among mem- 
bers of the electronics engineering com- 
munity. 
Want a subscription? ELECTRONIC DESIGN 
is circulated free of charge to those individ- 
uals in the United States and Western 
Europe who function in design and develop- 
ment engineering in companies that in- 
corporate electronics in their end product 
and government or military agencies in- 
volved in electronics activities. For a free 
subscription, use the application form 
bound in the back of the magazine or write 
for an application form. 
If you do not qualify, paid rates for a year’s 
subscription (26 issues) are as follows: $35. 
U.S., Canada, Mexico, Central America. 
International annual subscription rates 
listed below include air delivery: $65. Eu- 
rope; $100. Mideast, North Africa, South 
America, Japan; $130. Central and South 
Africa, New Zealand, Australia and all 
other Asia. Single copies (when available) 
may be purchased for $4. U.S., Canada, 
Mexico, Central America and $5. in all other 
countries. The GOLD BOOK (27th issue) 
may be purchased for $35. U.S., Canada, 
Mexico, and $45. all other countries. 
If you change your address, send us an old 
mailing label and your new address; there 
is acard bound into the back of the magazine 
for this purpose. Please allow 6 to 8 weeks 
for address change to become effective. You 
must requalify in order to continue receiv- 
ing ELECTRONIC DESIGN free of charge. 
The accuracy policy of ELECTRONIC DESIGN 
is: 
= To make diligent efforts to ensure the 
accuracy of editorial matter. 
= To publish prompt corrections whenever: 
inaccuracies are brought to our attention. 
Corrections appear in “Reader Feedback.” 
= To encourage our readers as responsible 
members of our business community to 
report to us misleading or fraudulent ad- 
vertising. 
= To refuse any advertisement deemed to 
be misleading or fraudulent. 
Individual article reprints and microfilm 
copies of complete annual volumes are avail- 
able. Reprints cost $6.00 each, prepaid ($.50 
for each additional copy of the same article), 
no matter how long the article. Microfilmed 
volumes cost $23 for 1976 (Vol. 24); $380 for 
1973-75 (Vols. 21-23), varied prices for 
1952-72 (Vols. 1-20). Prices may change. For 
further details and to place orders, contact 
Customer Services Dept. University Micro- 
films, 300 N. Zeeb Rd., Ann Arbor, MI 48106. 
(313) 761-4700. 
Want to contact us? If you have any com- 
ments or wish to submit a manuscript or 
article outline, address your correspondence 
to: 

Editor 

ELECTRONIC DESIGN 

50 Essex St. 

Rochelle Park, NJ 07662 
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Pnp’s, npn’s, JFETs 


Specifications, performance and key 
parameters of monolithic dual pnp’s 
and npn’s and monolithic dual n-chan- 
nel JFETs are given in a 44-page 
catalog. Tables and drawings show lead 
and bonding pad designations and 
product comparison charts. Micro 
Power Systems, Santa Clara, CA 

CIRCLE NO. 379 


Components 


A 200-page catalog describes compo- 
nents, posts, jacks, connectors PC 
plugs and pins, terminals and spacers. 
English and metric sizes are provided. 
Concord Electronics, New York, NY 

CIRCLE NO. 380 


Voltage references 


Comprehensive data sheets describe 
three bandgap voltage references— 
9491 (1.22 V), 9495 (5 V) 9496 (10 V). 


Teledyne Semiconductor, Mountain 
View, CA 

CIRCLE NO. 381 
Plotter interface 


Specifications of the Complot EPIC 
(electrostatic plotter interface con- 
troller) are highlighted in a four-page 
brochure. Houston Instrument, Aus- 
tin, TX 

CIRCLE NO. 382 


Stepper motors 


A 32-page stepper-motor guide in- 
cludes sections on stepper-motor tech- 
nology, applications and formulas in 
metric Sl. Specifications, torque vs 
Step rate graphs, wiring diagrams and 
dimensional drawings are shown. 
Airpax/North American Philips Con- 
trols, Cheshire, CT 
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Darlington transistors 


Specifications and characteristics 
for six npn and three pnp families are 
given in a wall chart. The chart con- 
tains a replacement guide comparing 
RCA types and devices offered by eight 
other manufacturers, as well as some 
limited applications information. RCA 
Solid State Div. 
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Waveguides 


Over 50 waveguide sizes, from 1 to 
300 GHz, are detailed on a wall chart. 
Aluminum, copper, bronze and silver 
waveguide electrical and mechanical 
characteristics are listed with their 
respective flanges. Waveline. 

CIRCLE NO. 385 


Specialty lamps 


Specialty lamp sizes, base types, fila- 
ment types and configurations are giv- 
en on a wall chart. Lamp types include 
precision xenon and mercury gas-dis- 
charge lamps, halogen and opto-elec- 
tronic exciters. Bulb Technology. 
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Temperature-EMF tables 


An 18-page handbook includes ANSI 
revised standard tables for all standard 
thermocouple combinations. Tempera- 
ture-EMF tables are presented with 
Fahrenheit and Celsius values. Nan- 
mac Corp. 

CIRCLE NO. 387 


Nameplate panels 


A designer’s guide helps engineers to 
prepare nameplate and faceplate panel 
specifications. The chart includes in- 
formation on materials, construction, 
finishes and textures and performance 
characteristics. W.H. Brady 

CIRCLE NO. 388 


Printer specifications 


A 5 X 11-in. slide rule presents 
specifications for medium and high- 
speed line printers. Letterhead re- 
quests only. Digital Associates, 1039 E. 
Main St., Stamford, CT 06902 
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IEEE’s Young: ‘Our mission 
is career maintenance’ 


According to president Leo Young, 
IEEE’s principal business is career 
maintenance for its members, not pub- 
lishing technology. Interviewed a few 
days after he took office, Dr. Young 
said he sees professional activities 
(pension reforms, patent rights, etc.) 
evolving as a natural extension of 
IEEE’s historic role as technical pub- 
lisher, the goal being meaningful life- 
time careers for engineers. 

Dr. Young was quick to acknowledge 
the existence of a powerful minority 
within IEEE that considers the 
Insitute’s “proper” role in terms of 
technical activities only. However, he 
said, “it’s a mistake to identify issues 
and people too closely.” He considers 
a compromise better than no progress 
at all on controversial topics. 

Dr. Young believes his petition can- 
didacy and subsequent election bore 
fruit even before he officially took 
office. The 1980 U.S. Activities Board 
budget—approved late in 1979, but af- 
ter the election results were known— 
contains more funding for professional 
activities than the 1979 budget. Yet 
this new USAB budget was approved 
by the previous administration, who 
had consistently played down pro- 
fessional activities before. 

Young’s plans for 1980, encompass 
both technical and professional “action 
areas.” He has already approached 
IEEE’s influential 40,000-member 
computer society to spearhead a cam- 
paign to increase cooperation between 
all of the IEEE technical societies. At 
the same time, he seeks to make the 
Technical Activities Board more repre- 
sentational. Right now, each technical 
society has one member on TAB, re- 
gardless of its size. This has been a sore 
point with the computer society, which 
has as many as 40 times more members 
than other IEEE societies. 

Where professional activities are 
concerned, Dr. Young put enactment of 
a Limited Employees Retirement Ac- 
count (LERA) at the top of his list. 
IEEE supports this legislation because 
it would cover employees, particularly 
engineers, who never work at one job 
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long enough to vest in any retirement 
plan already on the books. IEEE is 
particularly partial to H. R. 628, in- 
troduced by California Congressman 
Jim Corman, and ranks it the best of 
the LERA bills currently before both 
houses of Congress. 


Model patent agreement 
Calls for comment 


The IEEE U.S. Activities Board 
urges U.S. engineers to comment on a 
Standard Model Engineering Patent 
Agreement that could serve as a basis 
for all individual agreements between 
engineers and their employers. On De- 
cember 5, 1979, the USAB voted to 
circulate its “Proposed Model Agree- 
ment Concerning Inventions and Dis- 
coveries and Proprietary Informa- 
tion.” The USAB document is only a 
proposal at this point; comments re- 
garding its suitability and suggestions 
for improvements are needed before 
the end of April, 1980. 

In summary, two main precepts of 
the USAB proposal contend that: 

=» An invention belongs to the em- 
ployee if (1) it was made before the 
inventor was hired by the employer 
and (2) it is not included in one of the 
following (Precept II) categories. 

a» An invention belongs to the em- 
ployer if (1) it was conceived by the 
employee while the employee was per- 
forming his or her normal duties or (2) 
it was financed by the employer and 
the employee inventor used time, ma- 
terials, facilities, funds or information 
supplied by the employer or (8) it is 
related to activities of the employer 
and uses information the employee 
acquired in the course of employment. 

The USAB proposal lacks provisions 
for joint ownership of work-related 
inventions (employer and engineer/ 
employee) and does not specifically 
prohibit employers from owning non- 
work-related inventions. 

To obtain a copy of the complete 
USAB proposed patent agreement and 
to submit comments on the document, 
write to Mr. W. Thomas Suttle, c/o 
IEEE, 1111 Nineteenth St., N.W., 
Washington, DC 20036; (202) 785-0017. 


N.Y. Supreme Court 
reopens Sperry age case 


The New York State Supreme Court 
has reopened charges of age dis- 
crimination against two divisions of 
the Sperry Rand Corporation. The 
court granted a petition, filed by the 
Engineer’s Union (Lake Success, NY), 
that sought annulment of a decision by 
the New York State Human Rights 
Appeal Board, dismissing Union-sup- 
ported charges of age discrimination. 

Because of the Supreme Court ac- 
tion, announced Dec. 21, 1979, 62 age- 
discrimination complaints filed 
against Sperry in January, 1975, could 
now be decided on their merits. 

The Appeal Board grounded its dis- 
missal (in April, 1979) on the lapse of 
more than three years since the filing 
of the original complaints. Based on its 
interpretation of timeliness as stipu- 
lated in the law, the Appeal Board 
concluded that Sperry was “preju- 
diced” by the delays. 

The Engineer’s Union maintains 
that the time limits applicable to its 
case are “directory rather than man- 
datory” and that the determination of 
protracted delay was not made relative 
to “the number of complaints, the 
length of the record or the complexity 
of the issues.” 

Although in basic agreement with 
the Union’s position, the Supreme 
Court opinion states, in part, “While 
dismissal of the complaints may still 
be warranted if the Sperry respondents 
can show that they were substantially 
prejudiced by the delay, excluding, of 
course such portions thereof for which 
they themselves were responsible. ..we 
cannot make such a determination on 
this record. Accordingly. . .the Appeal 
Board is directed to consider the peti- 
tioners’ appeal on the merits.” 

Thus, avenues for further appeal and 
delay now concern the matter of “prej- 
udice,” as well as the original case. In 
assessing the situation, the Engineer’s 
Union attorney Everett Lewis says he 
does not expect a final resolution any- 
time soon. 


Don Mennie 
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SPECIAL OFFER 


Only $30.80 
A $36.45 Value 


Five “‘proverb’”’ books on programming by Henry 
Ledgard available for the first time at an inflation- 
fighting price! 


The programming “‘proverbs’’, or guidelines, will enable you to write more accurate, 

error-free programs with minimum sweat and trouble. They are so easy to follow that 

you Il improve your programming ability every time you sit down to work. Each guide 
comes with complete explanations and sample programs, and a special chapter on 
how to use the top-down approach to obtain structured programming excellence. 


39 REASONS WHY LEDGARD IS 
YOUR BEST BUY! 


BASIC WITH STYLE: 

PROGRAMMING PROVERBS 

(Paul Nagin & Henry F. Ledgard) Just published, 
this book covers BASIC programming. Aids 
programmer in upgrading the quality and 
efficiency of their work. 


. PROGRAMMING PROVERBS (Henn, F. 


Ledgard) Uses short, illustrative examples in PL/1 
and ALGOL, showing how to write more accurate, 
effective programs. Each proverb is explained and 
illustrated in different programming languages, using 
a ‘‘do and don’t do” format. 


. FORTRAN WITH STYLE: PROGRAMMING 


PROVERBS (Henry F. Ledgard & Louis J. 
Chmura, Jr.) Introduces superior methods of 
program design and construction in the new 
FORTRAN 77. These simple rules of style enable the 
programmer to focus on the deeper issues in 


programming. 


COBOL WITH STYLE: PROGRAMMING 
PROVERBS (Louis J. Chmura, Jr. & Henry F. 
Ledgard) The most helpful handbook on COBOL 
programming, and one of the few to cover 
structured COBOL programming. Contains 
strategies, advice, and insights that will help 
programmers achieve new programming style and 


accuracy. 





5. PROGRAMMING PROVERBS FOR FORTRAN 
PROGRAMMERS (Henry F. Ledgard) Aids 
FORTRAN programmers in improving their 
programming style. Conforms to the standard 
version of the FORTRAN language. 


ACT NOW — Get the Ledgard Set in 
every language at this great savings! 


ORDER FORM 


15-Day Money-back Guarantee 


Please send me The Ledgard Set on 15-day FREE 
examination. At the end of that time, I will send payment, 
plus postage and handling, or return the set and owe 
nothing. On all prepaid orders, publisher pays postage 
and handling. Residents of NJ, and CA. please add sales 
tax. Prices are subject to change without notice. Offer 
good in U.S.A. and Canada only. #5158-1 


Name 

Title 
Company 
Address 
City/State/Zip 


Send tc: HAYDEN BOOK COMPANY, INC. 
Hi 50 Essex St., Kochelle Park, NJ 07662 
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recruitment and classified ads 


PLACE YOUR AD AT ONLY $65 PER COLUMN INCH IN LATE CLOSING DATES 


‘ @ as 
Flecironic Desi | Electronic Design is mailed every two weeks. Because of its timeli- 
ness, personnel recruitment advertising closes only two weeks before 


each issue’s mailing date. 
YOU REACH ENGINEERS WITH TITLES LIKE THESE: 


© Chief Engineer © Development Engineer © Design Engineer ©® Project Issue Date Closing Date Mailing Date 

Engineer @ Electronic Engineer © Engineer-Supervisor ® Section Leader 

e Staff Engineer © Systems Engineer © Test Engineer © Standards March 15 February 15 February 29 

Engineer © Master Engineer March 29 February 29 March 14 
April 12 March 14 March 28 


Total Qualified and Paid 112,000 ae March 28 aoa 11 
i F May 24 April 25 May 9 
Electronic Design recruitment ADVERTISING RATES a si ay 


15% commission to recognized agencies supplying offset film nega- HOW TO PLACE YOUR AD 
tives. 2% 10 days, net 30 days. Four column makeup. Column width 


1-3/4" x 10" CALL THE RECRUITMENT 





DIMENSIONS HOT LINE 201-843-0550 
SPACE Wide Deep COST TELECOPIER EXT. 212 
*One column inch 1-3/4" x 1” $65. : 
1/8 page (1/2 col.) 1-3/4" x 5” $322. 
1/4 page (1 col.) 1-3/4" x 10" Vert. $644. Camera-ready film (right reading negatives, emulsion side down) or 
3-1/2" bre Hor. camera-ready mechanicals must be received by deadline. Or, if you 
1/2 page (2 cols.) 3-1/2" x 10° Vert. $1,287. wish us to set your ad (typesetting is free) simply pick up the phone 
] x 5” Hor. and call our RECRUITMENT HOT LINE — (201) 843-0550. Ask 
3/4 page (3 cols.) 5-1/4"’ x 10’ $1,931. for: | 
1 ts 10" : 
ii . aie Roberta Renard | 
REVISED RECRUITMENT & CLASSIFIED RATES RECRUITMENT ADVERTISING MANAGER 
1X 4X 7X 13X 19X 26X 39X 52X ELECTRONIC DESIGN 
*Per Column Inch $65 $63 $59 $54 $52 $50 $49 $48 50 Essex Street, Rochelle Park, New Jersey 07662 
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ENGINEERS, PHYSICISTS 
on OPPORTU S 
MATHEMATICIANS and P P R T N i T l = 
COMPUTER-ORIENTED 
PROFESSIONALS H.E.S. Machine Tool, Inc. one of Europe’s largest 
GS-9/11/12 $17,035—$32,110 machine tool builders is expanding its operations in the 


United States. Job openings in the following classifica- 
tions now exist in our Teterboro, New Jersey head- 
quarters for: 


CHIEF ELECTRICAL ENGINEER 


Familiarity with industry controls and numerical controls 
to be responsible for designing control interface to our 
lathes and milling machines, maintaining close contact 
with component suppliers and control builders. 
Contact: Mr. Henry de Landevoisin, President 


ELECTRONIC TECHNICIAN 


Good N/C background required, together with 
knowledge of D.C. drives and SCR fuel drives to assist 
production supervisor in our Teterboro factory by 
troubleshooting N/C and computerized numerical con- 
trols interfaced to lathes and mills. 

Contact: Mr. Peter Lechtanski 


Salary Level Depends Upon Qualifications 
Positions Available at Dahlgren, VA and 
Silver Spring, MD 


Opportunities for professionals in the research, 
development, test, and evaluation of naval systems, 
including guidance, navigation, tactical command data 
processing, nuclear effects, radar, EW, EMI, EMV, EMC, 
safety engineering, gun/weapon/missile control, electro- 
optical, and ballistics. 


Excellent opportunities for advancement, rotational 
assignments, travel, and paid career development 
programs at nearby universities. Cultural and recreational 
activities in abundance at both locations. Dahlgren, 
Virginia, rural tidewater location and Silver Spring, 
Maryland, Washington, D.C. suburban location. Send 
resume to: 


H.E.S. Machine Tool, Inc. has experienced excellent 
growth in Sales of our N/C and CNC equipment. We can 
offer competitive salaries, excellent benefits including 
hospitalization, major medical and a. 5 year fully vested 
profit sharing plan. 


H.E.S. MACHINE TOOL INC. 
30 Henry Street, Teterboro, N.J. 07608 
201-288-9523 


An equal opportunity employer M/F 





NAVAL SURFACE WEAPONS CENTER 
Attn: Code P70 (E) 
Dahlgren, VA 22448 

Call Chris Allworth collect 
(703) 663-8507/8941 

or Autovon 249-8507/8941 
An equal opportunity employer 
U.S. citizenship required 
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Teach us a thing or two. 


You know things we don’t know. 


Okay, so we’re the leader in MOS and 
bipolar VLSI circuitry, sonar, spread- 
spectrum TDMA digital communication, 


electronically quiet radar, and much more. 


Still, we need your experience and skills 
to stay in front. 


Sure, we’re the world’s foremost devel- 
oper of high-technology data display 
consoles. 


Nevertheless, we want people who can 
figure out how to make them better. 


Here at Hughes Ground Systems in a 
quiet part of Southern California’s 
Orange County, we have perhaps the best 
undersea lab in the world. 


But it is the individual engineer and 
scientist that makes it best, and keeps us 
ahead of the pack. 


In this company, with management by 
and for engineers, risk-taking is sup- 
ported, not frowned on. 
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So if you’re a venturesome electronic 
engineer, computer science graduate, 
mechanical engineer, mathematician, 
or physicist, we’ll give you all possible 
recognition and reward. 

If you want to continue your education, 
we'll work out an agreeable work-study 
schedule and pay the bills. We know 
our success is built on the achievements 
of highly trained members of our 
technical staff. 


The more you learn, the more we learn 
from you. 


Make us a job offer. 


Think about bringing your training and 
expertise to Hughes, the company with 
1,500 high-technology projects to work 
on—a four-billion-dollar backlog that 
adds up to both variety and security. 


What’s more, we have in our midst some 
of the foremost scientists in dozens of 
different fields. 


Working with them, all of us can learn a 
thing or two. Every day. 


The first step is a simple one. 
Send your resume to: 


Hughes Aircraft Company 


Ground Systems Group 

Professional Employment Dept. DE-3A 
1901 W. Malvern Ave. 

Fullerton, CA 92634 
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HUGHES AIRCRAFT COMPANY 


GROUND SYSTEMS 


U.S. citizenship required. 
Equal Opportunity M/F/HC Employer. 
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Join the leader... 


Join the people who are 
revolutionizing the Navigation 
and Communication systems 


of the world. 


Today Magnavox Advanced Prod- 
ucts and Systems Company is 
playing a key role in the most revolu- 
tionary advances in the history of 
navigation and Communication Sys- 
tems. 


This represents an enormous 
advance for both military and 
commercial positioning worldwide. It 
is made possible by the successful 
merging of satellite based navigation 
and communication technologies; 
fields in which Magnavox exercises 
undisputed leadership! 


Magnavox Advanced Products and 
Systems Company is organized 
into three product directorates: 


Global Positioning 
System | 


With the development of the NAVSTAR 
Global Positioning System — GPS — man 
will be able to fix the position, velocity, 
and time anywhere on earth, with 
unprecedented accuracy. 


As development progresses, this system 
will replace the radio navigation systems 
currently in use. Current applications at 
MAGNAVOX range from man-packs to 
satellite sets for space application. 


The Full Scale Engineering development 
of User Equipment for NAVSTAR-GPS is 
your opportunity to join a very successful 
electronics team in an-_. environment 
conducive to your professional growth. 
Current career opportunities exist for: 


Navigation Systems Analysts 
Senior Systems Test Engineers 

RF Design Engineers 

Mechanical Systems Designers 
Communications Systems Analysts 
Packaging Design Engineers 
Program Engineers 

System Test and Integration 
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Communications 
Systems 
We are developing, manufacturing, 


marketing, and supporting some of the 
most sophisticated 
communications systems 
ever conceived for the 
United States 
Government. 
MAGNAVOX’s 
communications business 
applies advanced digital communications 
techniques, including: pseudo noise, 
spread spectrum anti-jam modulation to 
communications systems, both tactical 
and strategic. 





To continue 
development 


in this area, 

our Commu- :' 

nications 

Systems | 

Operation | } 

requires high | q). ly 
= adincers. | iM , 
Current \ Vz ‘en y) 
career \ al Bago Y; 
opportunities ' Yj 

exist for: le! 


Communications Engineers 
Communication Systems Analysts 
Program Managers 

System Test and Integration 





Marine Systems 


This area encompasses the development, 
production, sale and support 
of marine 

electronic products 
and systems to 
commercial and 
government interests. 

Our continuing 

research and 





programs are 

producing the most sophisticated 
navigation and communications systems 
in the world. 


Because of our commercial, industrial 
orientation, development is not controlled 
by large 
govern- 
ment 
contracts. 
Our 
engineers 
and 
program- 
mers 
work in 
small, 
cohesive units which have team res- 
ponsibility for new designs and their 
production. 


The MAGNAVOX Marine Systems 
Operation is a strong, growing and 
technically sophisticated group. To 
support these activities, we need 
talented, hard working professionals in 
the following areas: 

Digital Designers 

Firmware Designers 

Analog Circuit Designers 

Software Engineers 





If you’re seeking a career where there’s a 
diversity of technological challenges, 
complete involvement with projects from 
concept through production, a strong 
management team, career stability, and a 
stimulating environment, Join the 
Leader... MAGNAVOX. 


You are invited to send your resume to: 


Professional Placement 
Dept. ED 301 
2829 Maricopa Street 
Torrance, CA 90503 
We are an equal opportunity employer 


and encourage women, minorities and 
handicapped to apply. 


Mag navox. 


Advanced Products and Systems Company 
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Investigate a career 
in Sales/Marketing 


TRW LSI Products, a state-of-the-art manufacturer of 
large scale integrated circuits, needs BSEE degreed 
personnel experienced in the application, sales or 
design of digital circuits. This is your opportunity fora 
career offering travel in the U.S. and/or abroad, ad- 
vancement opportunity with a “Fortune 500” company, 
and an excellent wage and benefits package. 


IMMEDIATE OPENINGS NOW FOR: 


e Regional Sales Manager 
e Sales Engineers 


e Marketing Research & Development 
Engineers 


Send your confidential resume and salary history to: 


TRW LSI PRODUCTS 


2525 E. El Segundo Blvd. 
El Segundo, CA 90245 


An Equal Opportunity Employer M/F 


TRW. 


LS! PRODUCTS DIVISION 


ELECTRONIC 


ENGINEER 
(Design) 


The Lister Hill National Center for Biomedical Communications has 
a career Civil Service position in their Communications Engineering 
Branch for a Design Engineer at the GS-13 level. Salary ranges 
from $29,375 to $34,270 per annum. 





ENGINEERS 

$18,000-$40,000 + 
At Career Associates, inc., our 
computerized retrieval system will 
match your capabilities and objec- 
tives with our clients requirements 
to give you the best position possi- 
ble. We’re one of the leading 
engineering placement firms in S.E. 
Mass. with engineering career op- 






portunities, in all major cities 
throughout the U.S. Naturally, our 
clients pay all the fees. Call collect 
or send your resume in confidence 
to John F. Ruck, V.P. Engineering, 
for a custom designed career. 






-areer 







ssoctates, inc. 
583 State Road/P.O. Box 86E 
No. Dartmouth, MA 02747 
Area 617-997-3311 


DESIGN ENGINEER 
Career opportunity for recent 
BSEE graduate interested in 
analog and digital circuit 
design. Become established 
with a high technology north- 
west area company involved in 





Background required in the design and development of audio and 
video communication systems. Candidates should have experience 
in the design of analog and digital communications circuits and 
subsystems for audio, video and data. 


Send resume or SF-171 by March 31, 1980, to: Personnel 
Officer. 














National Library of Medicine 


NATIONAL INSTITUTES 
of HEALTH 


8600 Rockville Pike 
Bethesda, MD 20209 








Equal Opportunity Employer 
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the rapidly expanding telecom- 
munications equipment in- 
dustry. Enjoy our 4 day work- 
week, generous benefits, and 
advancement opportunities. 
This position starts at $1500 
monthly. Interested applicants 
may send resume to Personnel 
Manager. 

TELTONE CORPORATION 

10801 - 120th NE 
KIRKLAND, WA 98033 
Equal Opportunity Employer 





SOUTHERN & U.S. OPENINGS 


PICK YOUR STATE AND POSITION. We 
have access to 2000 plants. Free resume - 
assistance, confidential and no fees. Use | 


our toll free number and call Joe Dorsett. 
TOLL FREE 800 874-2407 
LANDRUM PERSONNEL ASSOCIATES 
P.O. Box 1373, Pensacola, FL 32596 
In Florida Call 904/434-2321 


Big ads 
equal 
big savings 


The regular 









or ROP rate 






for 






Electronic Design's 






full page 






black and white unit 






IS 


23% greater 






than the 






special rate for 






recruitment advertising. 






By using a full page, 






advertisers get 






important positioning, 






frequent domination 






of the spread — 






and significant 






cash savings. 






Small-space classified 






display ads 






are a bargain, too, 





but nothing 







can match 


full pages for 






full impact. 
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ENGINEERS: 


COMPUTE THE ADVANTAGES 


OF BOEING | 


The benefits of a career at Boeing Wichita make 
up quite an impressive display. Put together clean 
air, four season climate, big city living in a small 
town atmosphere plus the long range security of 
an expanding family of Commercial airplanes and 
sophisticated Military programs and you've got a 
career picture that’s hard to beat. 


WICHITA 


¢ Clean Air * Recreation 
ron lalisiesiniss 
¢ Informal Living 


¢ Four Season Climate 
¢ Long Range Projects 
¢ Excellent School System 
¢ Family Recreation 





Join these programs now while assignments are 
growing. Write or phone us today to find out how 
your experience and background can match our 
many requirements which are not limited to those 
listed below. We believe you'll be pleasantly 
surprised at the opportunity we have to offer at 
Boeing Wichita. 





IMMEDIATE REQUIREMENTS include the following which require U.S. Citizenship and BS or higher degree in 
Engineering, Physics, Computer Science or Math 


STRUCTURAL DESIGN e 
STRESS ANALYSIS e 
SOFTWARE DEVELOPMENT - 


DESIGN ANALYSIS 


FLIGHT SYSTEM TESTING 
INSTRUMENTATION TEST 

TEST PLANNING - ELECTRONICS 
CONTROL SYSTEM ANALYSIS 
ELECTRONIC SYSTEM ANALYSIS 


e SYSTEM SAFETY 


PRODUCT SYSTEMS ENGINEER : 

ELECTRICAL/ELECTRONIC e 
INSTALLATION DESIGN 

GROUND SUPPORT REQUIREMENTS 


ELECTRICAL-ELECTRONICS . 


e INSTRUMENTATION DESIGN ® 
e TECH WRITER - ELECTRONICS Pm 
e ELECTRONICS/ELECTRICAL TESTING 


Send resume to: Jim Snelling 


Boeing Military Airplane Company 
4300 E. MacArthur Road, Dept. ED3 


POWER DISTRIBUTION ANALYSIS 
LIAISON ENGINEER 


MANUFACTURING RESEARCH & 
DEVELOPMENT ENGINEERS 


SIMD E MN Mr 


Wichita, Kansas 67210 MILITARY AIRPLANE COMPANY 


or Call Collect (316) 687-3057 


WZWILHMITA, KANSAS 


PNa lm =X0[6f-\ fm @) 0) ere) a(6laliaval =a) ®)(e)(-) ani 
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The Pieces Fit! 

At National Semiconductor, your ideas are i . j 
eeoid Gon nici eo . You may submit camera-ready mechanicals or 
continuing development and have made us film negatives. If you wish i] 

what we are today. This philosophy allows J = mie | Help: yOu 
both technology and careers to flourish— prepare your ad (no charge for typesetting). 
and it’s why we believe your ideas make . os : 

the pieces fit! Space -is commissionable to recognized 


You will have complete project 
responsibility for custom circuit design. 
Duties will include interfacing with test, 
layout and product engineering. Requires 
a BS/MSEE and 3-5 years of relevant 
experience, including the designing of 
custom MOS IC’s in NMOS, PMOS and 


advertising agencies. 





*PEPPPPPPPP PEP PPPPPPPPPPEPEPEPPPPPPOPOPOPOCPOPOPPOP?: 






National offers excellent salaries and 
benefits. For confidential consideration, 
please phone Mark Lewis COLLECT at 
(408) 737-6547 or send your resume to 
him at National Semiconductor, 

1090 Kifer Road, MS 16255, Sunnyvale, 
CA 94086. An equal opportunity 
employer m/f/h | 


PUBLISHED 
EVERY TWO WEEKS 


Because there is an issue of Electronic Design 
published every two weeks — 26 times a year 
— your help-wanted message gets into the 
marketplace quickly, yet gains the impact 
that only a technical journal can provide. 





















National 
Semiconductor 


1. 





FH PPPPPPPPPPPPPEPEPEPEPPEPPPOPEPeP eS 
ie PPPS PPP PO OOO POOP POPOPOPOPOOPOPOOPOOO#:< 


*§$PFPPPPPPPPPPPPPEPPFPPPPPPPPPEPPPPPEPPEPPPPH?D. 


High on the list 
of an engineer’s required reading Is 
Electronic Design. It is the premier magazine of 
the electronics field because itis... 
First in market coverage — more circulation 
in the Electronic Original Equipment Market. 
First in market penetration — more design and 
development engineers and managers than 
any other electronics magazine. — 

First in readership — better-read in advertiser- 
initiated readership studies (158 firsts out of 182 
over the past 19 years). 

First in advertiser acceptance — more pages of advertising 
than any other electronics publication. 
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Aworld of opportunity for 
tomorrow-minded Electronic Engineers at 


e o 
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You won't find the challenge greater nor the work more rewarding than 
at Martin Marietta Aerospace. Overall, we have over 300 contracts 
including four major product areas each extending into the 1980's. 
These are the Space Shuttle, Space Launch Systems, Space and 
Defense Systems, and the new generation mobile Missile X. Additional 
work in such exciting areas as Command and Information Systems, 
Space Satellites, Solar Systems, and Payload Integration show why a 
world of opportunity awaits you at Martin Marietta. 

Denver, Colorado 

You have to live it, to believe it! Imagine yourself working in a beautiful 
5,100 acre setting adjacent to the Rocky Mountains. Your drive to work, 
which will only be minutes away, is absolutely breathtaking. Towering 
snowcapped mountains are at your fingertips. Camping, skiing, hunt- 
ing, fishing, boating, fabulous sightseeing, and a wide variety of 
recreational activities are at your doorstep. There are educational 
and cultural facilities that rival any metropolitan area with the advan- 
tage of an ideal climate. 

Instrumentation Engineers 

Requires BSEE with experience with a variety of transducers including 
strain gauges, accelerometers, position, acoustic, vibration, pressure 
and temperature instrumentation, process transducer signals, analog 
signal, conditioning, high rate digitizing, and high speed recording 
techniques. Specific tasks will include Instrumentation Subsystem 
design, requirements definition, interface definition, and vendor coor- 
dination. Commercial instrumentation experience is acceptable. 
Ground Digital Systems Engineers 

Requires BSEE and 5 plus years experience in ground digital equip- 
ment and test operations. Specific tasks will include system archi- 
tecture design, requirements definition, test planning analysis and 
interface definition. Systems will involve computers and associated 
peripheral equipment including displays, control consoles, RF 
equipment and power equipment. 
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Martin Marietta Aerospace in Denver 


Power Systems Engineers 

Requires BSEE or MSEE. Five to ten years experience or equivalent in 
the design of power systems including the use of solar arrays, secon- 
dary batteries and complex distribution and power conditioning hard- 
ware. Good background in power management and power systems 
analysis is desirable. 

Power Distribution and Cabling Engineers 

Requires experience in both electrical and schematic drafting as well as 
equipment and wire harness installation. | 
Power Conditioning Design Engineers 

BSEE or MSEE required. At least 5 years experience in the design of 
power supplies, battery chargers and regulators also required. 

High Voltage Power Supply Design Engineers 

BSEE or MSEE required. Experienced in the design of power supplies 
ranging from 2KV to 30KV with both low and high power outputs. 
Photovoltaics 

BSEE or MSEE required. At least 5 years experience in Photovoltaic 
related areas also required. 

Martin Marietta offers an excellent employee benefit program which 
includes a performance sharing plan, comprehensive dental plan, 
tuition refund programs, recreation programs, a job placement assist- 
ance for spouses of applicants, and a liberal relocation package which 
includes pay up to 30 days after arrival per diem, a house hunting trip 
for employee and spouse, and a return trip to close on your house, just 
to name a few. 

Send your resume in complete confidence, including salary history, to 
Mr. C. McGill, Martin Marietta Aerospace, PO. Box 179, Mail #D-6310, 
Denver, CO 80201. 


MARTIN MAFIETITA 


An Affirmative Action Employer actively seeking the Handicapped and Veterans 
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Save up to 30” 
inenergy costs. 





Free bookiet explains how to 





The big challenge facing every American company 
today is how to make the most of the energy we have. 

The big trick is how to find out exactly how much 
energy you're using and how much you are spending 
for it. In short, a complete analysis of your energy use. 

The Alliance to Save Energy offers an energy 
accounting and analysis system developed by The Car- 
borundum Company which spells it out simply and 
powerfully. It helps you determine how and where 
your company consumes energy, shows how to mea- 
sure it against previous consumption, and recommends 
ways to conserve energy and save money. Using this 
system, many companies have found ways to save 
thousands of dollars with little or no capital outlay. 

The Alliance to Save Energy will happily send you 
one or more of these booklets. We want to do all we 
can to help you help America preserve its precious 
resources. 

Saving energy has its management rewards—not 
only in the warm feeling you get from contributing to 
the nation’s welfare, but in cold, hard cash. 

For example, one car manufacturing company dis- 
covered that by changing its type of primer paint (with 
no loss in quality) it could reduce the bake temperature 
and drastically cut energy consumption. Cost: $1,800 a 
year. Savings: $13,000 a year. 

Real estate management people found that by 
switching from standard bulbs to low-energy bulbs 
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manage energy to save money. 


they lit the way to a savings windfall. Ten year main- 
tenance cost: $10,304. Ten year pre-tax savings: $50,026. 

The remarkable feature of this energy accounting 
system 1s that it can be applied successfully to almost 
any kind of structure—office building, hospital, hotel, 
store, factory, refinery. The Department of Commerce 
has voiced its enthusiasm for this energy-saving system 
in the halls of Congress. 

No matter what business you’re in, you’re sure to 
save energy and energy costs through the application 
of this system. 

Send for this booklet today. Fill in the coupon 
below. 


ALLIANCE TO SAVE ENERGY 
1925 K Street, N.W., Suite 506, Washington, D.C. 20006 





Please sendme copy (copies) of The Carborundum System of Energy 
Accounting and Analysis booklet. 








Name 





Company Name 





Company Address 





Type of business 





City State Zip 


A Public Service of This Magazine 
& The Advertising Council 
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BC 80 CARD CAGE HAS 9 SLOTS The SBC 
09 card cage replaces two Intel card cages, 
e 604 and 614. Pius, you get a bonus 9th 
lot and room for a 2 level W-W card. PRICE: 
1-4) $445, stock to 4 weeks. Electronic Solu- 
ons Inc., 5780 Chesapeake Ct., San Diego, 
A 92123. Phone: (714) 292-0242 


SLOT CARD CAGE 


ASER MACHINE TOOL SEMINAR The New 
dustrial Revolution is not a prophecy. . .it’s 
lready begun. Your competition may have 
lready discovered what laser machine tools 
an do. Management and senior engineers are 
vited to attend a 2-day course on use of 
sers in manufacturing. 

all or write for brochure for dates and places 
round the country. Registration now being 
ccepted for April, May, June. 

OHERENT, INC., 3210 Porter Drive, Palo Alto, 
A 94304. 415/493-2111 Ext. 305 


ASER MACHINE TOOL SEMINAR 


Data 
Communication 
“ Components 


SA \ BRT BE 


ATA COMMUNICATION COMPONENTS: 
Characteristics, Operation, Applications(Held) 
‘The text is well written and illustrated. . . 
recommended for libraries associated with un- 
der graduate and graduate programs in com- 
puter science.’’ Choice. Contains over 150 
schematic diagrams that illustrate the use of 
over 25 components. #5126-3, 280 pp., $15.95. 
CIRCLE THE INFO RETRIEVAL NUMBER TO 
RDER YOUR 15-DAY EXAM COPY. When 
illed, remit or return book with no obligation. 
Hayden Book Co., 50 Essex St., Rochelle Park, 
NJ 07662. 
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Display Filters 





StopSlip® Pads This new plastic presents an 
up to now unknown high friction with any 
other dry material. Parts are held absolutely 
firm against sliding or slipping. Parts can be 
easely lifted, but not slided. No adhesives or 
impregnations. Washable and reusable. No 
loss of adherence over years! $50.-a sq. meter 
1 mm thick. Also 2 mm heavy-duty. S.A.T.Inc., 
357, Cottage Street, Springfield, MA 01104, 
(413) 788-6191, twx.....710-350-6466 Spirig 
CH8640 Rapperswil Switzerland tx 875400 


FREE SAMPLE ON ALL INQUIRIES 
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HOMALITE DISPLAY FILTERS SHARPER 
CONTRAST - LOW GLARE e Color match any 
peak or dominant wave length ¢ Low glare 
surface cast into filter. Not a lamination or 
coating e Excellent resistance to abrasion, 
common cleaning agents, chemicals and oil 
e Can be silkscreened for ‘‘dead-front’’ ap- 
pearance ¢ UL 94 flammability listing 
(E53966) e Plastic sheets fabricated in house, 
by local fabricator, by us ¢ For ‘How to Design 
Readable Displays'’’ + sample write. SGL 
HOMALITE, 11 Brookside Dr. Wilmington, 
19804 (302) 652-3686 
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The 2N6566 and 2N6567 are epitaxial silicon 
npn/pnp devices designed for use in digital 
switching operations. Features include ultra 
low collector-emitter saturation resistance (2 
ohms max.), low offset voltage (1.0 mV max.), 


high inverse beta (30 min.) and_ high 
BVCBO/BVEBO (30 min.). Also available in 
chip form, these devices are attractive wher- 
ever low resistance and low off-set voltage are 
critical. 1-99, $8.00;.100-999, $5.30. Teledyne 
Crystalonics, 147 Sherman Street, Cam- 
bridge, MA 02140 U.S.A. (617) 491-1670 TWX: 
710-320-1196 
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New and current products 
for the electronic designer 
presented by their manufacturers. 





DOWN WITH DE-SOLDER COSTS 3S-WICK® 
available by the pounds in precut length in 
sealed plastic bag. Why pay for spools and 
bobbining? Good-bye vacuum suckers. Safe 
NASA wicking now for everybody at lowest 
cost. NASA quality public. NPC-200 (Bobbined 
3S-WICK from Allied Electronics) S.A.T. Inc. 
357 Cottage Street, Springfield, MA 01104 
(413) 788-6191. TWX-710-350-6466 SPIRIG 
P.O. Box 160 Ch 8640 Rapperswil, Switzerland 
(055) 274403, Telex 875400 


DE-SOLDER BRAID FREE SAMPLES 
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METHODE IC SOCKETS are end and side 
Stackable for ultra-high density packaging. 
Sizes for all standard DIP packages are avail- 
able on .300”, .400” and .600” centers. Anti- 
wicking contact design with stand-off makes 
soldering and clean up easy. Large ramped 
lead-in for simple assembly and field repairs. 
Insulators are glass filled nylon and contacts 
are tin-plated brass. Methode Electronics Inc. 
1700 Hicks Road, Rolling Meadows, IL 60008, 
(312) 392-3500. 


IC SOCKETS 
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LOW-COST TEMPILABEL° TEMPERATURE 
MONITOR. Label’s center spot turns black 
when surface to which it is affixed reaches 
specified temperature. Single- or multi-spot 
labels with pre-determined increment of rat- 
ings: 100°F (33°C) to 600°F (316°C). 1% 
accuracy guaranteed. 1 thru 8 ratings on each 
monitor with various increments. Self- 
adhesive, removable. Low as 10¢ ea. For free 
sample: Tempil°® Div., Big Three Industries, 
Inc., So. Plainfield, NJ 07080. (201) 757-8300. 


TEMPERATURE MONITOR 


Abt ob ecaictal = ais bic? 
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HIGH STABILITY LOW COST QUARTZ CRYS- 
TALS For microprocessor and clock oscillator 
applications. Accuracy is +0.002% at 25°C, 
frequency change over —10° to +55°C is 
within +20 PPM. Immediate delivery from 
stock on all popular frequencies, $2.00 each 
(min. 100 pcs.) 10 MHz and up in HC-18/U 
case. Q-MATIC CORPORATION 3194-D Airport 
Loop Dr. Costa Mesa, CA. 92626 (714) 
545-8233 TELEX 678389 


CRYSTAL 


SYNCHRO TQ LINEAK 
OC CONVERTER 


Synchro to Linear DC Converter: Infinite Reso- 
lution. Full (4180°) or Limited Angle DC 
Output (+90°), +6 or +15 minute accuracy 
at input rates up to 1440°/sec., 60 or 400 Hz 
input. Custom Output scaling available. Moa- 
ule 2.6" x 3.1" x .82" H. Price from $350 in 
quantity. Other CCC Products are Synchro to 
Digital, Digital or DC to Synchro, Solid State 
C.T.’s or CDX’s, and Absolute Encoders. Send 
for Free Catalog & Application Notes. Com- 
puter Conversions Corp., East Northport, N.Y. 
11731—(516) 261-3300. 
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DAS 7000, A UNIQUE SOLUTION TO HIGH 
SPEED A/D CONVERSION where input 
amplitude cannot be predicted in advance. 
The 7OOO series can switch channels, de- 
termine gain range, perform a 15 bit A/D 
conversion in less than psec. Five models with 
thruput rates from 10 KHz to 50 KHz. A 14 
bit data word is combined with 2 bits of range 
data for a 16 bit. output word. 8 to 128 
differential channels available. PHOENIX 
DATA, IMC., 3384 W. Osborn, Phoenix, AZ 
85017. PH 602/278-8528. 
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Quick ads 


MODEL 280 VIDEO TRANSCEIVER. Mode! 280 
Transceiver allows video teleconferencing 
over normal, dial-up telephone lines, and 
combines three functions: freezes a single 


frame of video; converts the picture for trans- . 


mission over audio channels; receives and 
reconverts these signals to conventional TV 
standards. Sends 256 X 256 picture elements 
in 35 seconds; 256 X 512 in 74 seconds. Full 
specifications on request. Colorado Video, 
Box 928, Boulder CO 80306 USA; phone 
303/444-3972. 
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OB8000 Interface The State of the Art in ATE 
Fixture Technology OB8000 Interface com- 
plements your advanced ATE with a superior 
design that makes changing test heads childs 
play. Standard features include: ultra-slim, 
lightweight test heads; universal interfacing 
receiver; general ATE system compatibility; 
fast, efficient electrical and vacuum interfac- 


ing; celebrated vacuum seal; instant probe 


replacement; patented 1,000,000-cycle guar- 
anteed probes. Ostby & Barton Company, 487 
Jefferson Blvd., Warwick, RI 02886. (401) 
739-7310. TWX: 92-7573. 
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NEW SWITCHING POWER SUPPLY CATALOGS 
introduce the. single and multiple output 
switching power supplies that break the 
switcher price barrier wide open! Top quality 
open-frame switching supplies with excep- 
tional efficiency and compactness ...yet they 
are competitive in price with many open 
frame linear supplies. MTBF well over 50,000 
hrs. Two-year Warranty. Meet UL and CSA 
standards. Power/Mate Corp., 514 South River 
St., Hackensack, NJ 07601 (201) 440-3100. 
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New and current products 
for the electronic designer 
presented by their manufacturers. 


SOGGY FOIL METALLIZED CAPACITORS Type 
KKSF, KASF and KBSF. CDE’s new AC capac 
tors use a unique construction with © 
polypropylene dielectric and metallized eled 
trodes vacuum deposited on both sides of 
paper substrate. They are smaller, lighter, an 
of significantly improved performance ove 
the conventional paper-dielectric oil © 
metallized film types. They’re rated up to 66 
VAC with case temperatures of 70°C an 
90°C. CORNELL-DUBILIER ELECTRONICS 
150 Avenue L, Newark, New Jersey 0710 
(201) 589-7500. . 
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TURN THE PACE TOSEE HOW 


CAN WORKFORYOU 


NEW CATALOG? 


Tell us about it in 
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for quick response from 
your target audience. 


Phone (201) 843-0550 









Mini/Bus® PC bus bars—When you want to 
take power and ground traces off the board 
to have more board area for signal intercon- 
nections, have higher density packaging, 
avoid multilayer boards, and reduce number 
of decoupling capacitors, use MINI/BUS® PC 
board bus bars. Rogers Corporation, 
Chandler, AZ. 85224. Phone: (602) 963-4584. 
EUROPE: MektronN.V., Gent, Belgium JAPAN: 
Nippon Mektron, Tokyo. 





PC Power Distribution 


Data 
Communication 
Components 


BUBRT NRE 


DATA COMMUNICATION COMPONENTS: 
Characteristics, Operation, Applications (Held) 
‘The text is well written and illustrated. . . 
recommended for libraries associated with un- 
der graduate and graduate programs in com- 
puter science.’’ Choice. Contains over 150 
schematic diagrams that illustrate the use of 
over 25components. #5126-3, 280 pp., $15.95. 
CIRCLE THE INFO RETRIEVAL NUMBER TO 
ORDER YOUR 15-DAY EXAM COPY. When 
billed, remit or return book with no obligation. 
Hayden Book Co., 50 Essex St., Rochelle Park, 
NJ 07662. 


DATA COMMUNICATION COMPONENTS 189 


CATALOG? 
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for quick response from 
your target audience. 


Phone (201) 843-0550 
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FAST, LOW COST, DISCHARGE PRINTER 
DC-4004A prints 48 columns at 144 ccps. 
Printing alphanumerics in 5 X 7 matrix for- 
mat on 4.72" paper, its MTBF is 144 million 
Characters. Just 2.6” H X 6.7” W X 5.9” D. It’s 
only $127 in 100 quantity. Other printers with 


interface electronics available. HYCOM, 
16841 Armstrong Ave. Irvine, CA 92714 (714) 
557-5252. 
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SINGLE BOARD COMPUTER $99:50* with 
6800 MPU, 6850 serial I/O, 2 6820 parallel I/O 
(32 lines), 512 RAM, socket for 2708, 2716, 
EROM. Interface modules for industrial con- 
trol, data acquisition, lab instrumentation, on 
44 pin 4-1/2” X6-1/2" PCB's. RAM, ROM, CMOS 
RAM/battery, A/D, D/A, Driver/Sensor, Serial 
I/O, Parallel 1/O, Counter/Timer, IEEE 488 
GPIB, floppy controller. “OEM (500 piece) 
price. WINTEK Corp.—Phone (317) 742-8428. 
1801 South Street, Lafayette, IN 47904. 
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COMPACT FORCE DIAL MEASURES PUSH AND 
PULL FORCES IN POUNDS AND KILOGRAMS. 
Easily readily 2-1/4” dial provides accuracy of 
+ 1.0% full scale and dual graduations in 
metric and advoirdupois. Seven models offer 
capacities from 200 grams/7 ounces to 27 
kilograms/59 pounds and push button max- 


imum reading pointer retains readings. 
WEIGH & TEST SYSTEMS, P.O. Box 1217, 
GREENWICH, CT 06830. 
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for the electronic designer 
presented by their manufacturers. 





FORM YOUR OWN MAGNETIC SHIELDS 
When you need only one or two magnetic 
shields, save time and money by shaping 
your own. All it takes is a scissors and our 
improved Eagle alloys for magnetic shield- 
ing. We'll gladly help. Check the card in 
this publication and we'll send full details 
on Eagle foil and sheet stock. Eagle Mag- 
netic Co., Inc., Box 24283, Indianapolis, 
IN 46224 (317) 297-1030. 
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QUAD PERIPHERAL AND POWER DRIVERS. 
Series UDN-5700A 16-lead quad 2-input 
peripheral/power drivers feature transient 
protected outputs, low input current, 300 mA 
continuous output current, and sustaining 
voltage of 80 V. For interface between low- | 
level/high-level logic and high-current/high- 
voltage loads. Write for Bulletin 29,306. | 
Sprague Electric Co., 347 Marshall St., North 
Adams, Mass. 01247. (413) 664-4411 


QUAD PERIPHERAL/POWER DRIVERS 195 | 





TaNFilm™ precision subminiature resistor 
networks from TRW, the world’s smallest 1/4- 
watt resistor, has proven its performance, 
reliability, and space-saving design in ultra- 
high-speed computers, line terminations and 
microwave attenuation. Useful at frequencies 
up to 2 gigahertz, the network offers low noise 
and excellent high-frequency characteristics 
for RF or high-speed switching operations. 
TRW/IRC Resistors, an operation of TRW Elec- 
tronic Components, 4222 S. Staples St., Cor- 
pus Christi, TX 78411. (512) 854-4872. 
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Engineering Professionals have advantages at Gilbarco 





Here are Dd good reasons to 
live and work in Greensboro, 


North Carolina: 


: First, Climate: | 
In Greensboro, you get four moderate seasons. A long Indian Summer, 


with warm days and cool nights. A temperate winter—just enough snow to be pretty. 
And there’s plenty of sunshine year-round. 





Second, Education: 


| We've got everything from well managed public schools to prominent 
colleges and universities. You'll also find a wide variety of schools specializing in exceptional 


children, college preparation, etc. 
Thira, Recreation & The Arts: 


Greensboro has noted art galleries, famous golf courses, and plenty of tennis courts. 
All surrounded by beautiful parks, covering more than 2600 acres. Or, enjoy the nearby 


_ Atlantic Coastline and the Blue Ridge Mountains. 
Fourth, Cost-of- living: 
You'll find this as moderate as our climate. 


Fifth, (we saved the best till last), Gilbarco is here: 


We're a dynamic subsidiary of Exxon, designing and producing precision 
fuel dispensing systems and monitoring instruments. And we’re diversifying into many other areas. 
You'll find a unique blend of small company teamwork and big company resources. 


We’re currently looking for: 


Principal Engineer Project leadership. BSEE/MSEE & 5 years’ hardware/software experience in microprocessor design. 
Senior Engineer Affiliate Support International responsibility for technology transfers. Limited international travel. You must 
be atechnically current solution oriented generalist with 3 + years experience. Test Engineer/ Electronics Analysis and design of 
hardware/software interface programs for automatic assembly test. BSEE or equivalent and 3 + years’ experience in design, analysis 
and construction of electronic circuitry required. Senior Electronic Engineer Project responsibility. 3+ years’ experience in 
designing microcomputers, using microprocessor chip sets (Hardware/Software). Also designing digital logic (TTL, MOS, etc.), 
analog circuits, power supplies and new technology (Displays). 


| We offer excellent salaries and benefits packages. 
For consideration, please send your resume including salary history to Ms. Gail Payne, Employment Department ED-3, 


Gilbarco, P.O. Box 22087, Greensboro, N.C. 27420 
Gilbarco 


An exceptional way of working — and living. 
A wholly owned subsidiary of EXON Enterprises Inc. 
We are an equal opportunity employer and invite 
response from minority and female applicants. 
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SWITCHING POWER SUPPLIES 


Complete steel 
EMI enclosure 

























High power, 
High reliability 

© 5-YEAR WARRANTY oie 
e 48 HOUR, 50°C BURN-IN : 
e 100% COMPUTER TESTED 
e U.L. RECOGNIZED 
e MEETS VDE REQUIREMENTS | a 

FOR EMI i. 
© OPTIONAL VDE TRANSFORMER jiich trequency 
e LOW ESR CAPACITORS FOR shielded power Sott'star 

REDUCED RIPPLE AND NOISE (low radiation) sonatas ee 
e NO CABLE HARNESSES 
bd SOFT-START CIRCUITRY Extra large 
e o BIRES MINIMUM HOLDOVER Low ESR sora Cabactor 

Capacitors : ¥ : a 

e REMOTE SENSING AND INHIBIT blac a 
® OVERLOAD AND OVERVOLTAGE 

PROTECTION output Filter canecce 
e MARGIN CHECKING oe pple 
e OPTIONAL POWER FAIL AND : pac eiia: 

CROWBAR FEATURE (VDE 0875N) 
e FROM STOCK DELIVERY Banta) 

strip 


(Remote sense, 
inhibit, margin) 


interconnecting strip 
(no wire harness) 


COMPUTERIZED SUB-MODULAR 





QUALITY DESIGN 
ASSURANCE Incorporates 

A test report separate input, 
copy Is in- converter, and 
cluded with output modules. 
every RS/RT An intercon- 
supply. Your necting mother | 
assurance that strip eliminates © 
it'll keep all wire 

on working. harnessing. 
[XIE RQ Series-Quad Output 7s SOK" ie 

RS Series - Single Output RT Series - Triple Output 


OUTPUT CHARACTERISTICS 
VOLTAGE (ADJUSTABLE + 5%) 


V/12V/12V | 5V/15V/15V 5V/12V/5V 5V/15V/5V 


MAX. CURRENT AMPS 20/2/2 20/2/2 
MAX. CURRENT AMPS 30/5/2 30/4/2 30/5/2 30/4/2 
MAX. CURRENT AMPS 60/5/ 5 60/474 60/5/5 60/4/5 


OUTPUT CHARACTERISTICS 


| MAX. CURRENT AMPS 


MAX. CURRENT AMPS 
MAX. CURRENT AMPS 


MAX. CURRENT AMPS| 60. Send for our new detailed catalog. 


acdc electronics 


Oceanside, CA. (714) 757-1880 © Roselle Park, Nu. (201) 241-6077 








INTERNATIONAL SALES REPRESENTATIVES 

ENGLAND: Amplicon Electronics Ltd. Tel. Brighton (0273) 720716 Tix. 877470 Ampcon; FINLAND: Finn Metric OY Tel. 460844 Tlx. 12-2018 Finnmetric; NORWAY: Metric AS 
Tel. 02/28 26 24: FRANCE Microel Tel. 907 08 14 Tix. 692493F; JAPAN: Microtek Inc. Tel. (03) 363-2317 Tlx. J 28497; SWITZERLAND: Altrac AG Tel. 01/7414644; ITALY: 
Nuclear Milano Tel. (02) 2401801 - 2401793; DENMARK: SC Metric AS Tel. 01/80 42 00 Tix. 15763 Metrictrade; SWEDEN: Scandia Metric AB Tel. 08/82 04 00 Tix. 10766; THE 
NETHERLANDS: Simac Electronics BV Tel. 040-533725 Tix. 51037; ISRAEL: Vectronics, Ltd. Tel. 23 44 24, 22 84 72 Tix. 32396 Coin IL; CANADA: Webster Instruments Ltd. 
Tel. (416) 625-0600 TWX. 610-492-4560; WEST GERMANY: Zentro-Elektrik GmbH KG Tel. (07231) 44001. 
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Get 1 watt output from 
your H-P generator 





0.00 = 1000 MHz 


from S 199 


Need more than the 10 mw available from 
your signal/sweep generator or synthesizer 
for system and subsystem testing? 


Just add a MiniCircuits’ ZHL wideband 
amplifier and boost the 10 mw level to 1 
watt or +30 dBm. Also, there’s an additional 
benefit ... as much as 40 dB isolation will 
be added between the generator and the 
system under test. And VSWR is less than 
2:1 over the full frequency range. 


Upgrade your present generator now ... 
check the specs and low prices below and 
order your ZHL wideband amplifier today 
... and we will ship within one week! 


with a Mini-Cireuits amplifier? 


















“aE 





Total safe input power +20 dBm, operating temperature 0°C to +60°C, storage temperature —55°C to +100°C, 50 ohm impedance, input and output VSWR 2:1 max. 
For detailed specs and curves, refer to 1979/80 MicroWaves Product Data Directory, p. 364-365 or EEM p. 2970-2971. 


2625 East 14th Street Brooklyn, New York 11235 (212) 769-0200 
Domestic and International Telex 125460 International Telex 620156 


World's largest manufacturer of Double Balanced Mixers 

a fe rd ss 
Mini-Circuits 
MINI-CIRCUITS LABORATORY 


A Division of Scientific Components Corp. R45 /Rev/A 
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Your choice of either wirewound or hybrid conductive 
plastic/wirewound elements: If your precision pot 
application requires a low tempco, tight linearity and 
excellent resistance stability, choose the Model 3540 
-wirewound potentiometer. If you also need extremely 
long operational life, infinite resolution and excellent 
output smoothness, choose the Model 3541 Hybritron® 
potentiometer. Both models are field-proven, 10-turn, 
%" diameter precision potentiometers, with a range 
of resistance values to satisfy the most demanding 
applications. 


Wirewound — The Model 3540 pot offers very 

good stability of total resistance with time and 
temperature changes. Tempco is 50 ppm/°C maximum. 
Design concentricity permits linearities from our 
standard 0.25% down to 0.1% for special orders. ° 


Hybrid — The Model 3541 pot features our exclusive 
Hybritron resistance element, combining the best 
features of both wirewound and conductive plastic. | 


Bourns gives you the choice. 





The Hybritron element — conductive plastic material 
on a wirewound mandrel — extends rotational life to 
5 million shaft revolutions, provides essentially infinite 
resolution and output smoothness of 0.015% maximum. 
It's priced just slightly higher than the wirewound 
version. — : 


Both the Model 3540 and 3541 pots are available 
with a variety of special electrical and mechanical 
options for additional design flexibility. Whether your — 
choice is wirewound or hybrid, Bourns provides 
worldwide availability and fast delivery through your 
local distributor. For your specific requirement, call 
our design- experienced applications engineers today. © 
Or, see us in EEM, Volume 2, pages 3775 a d 3776. 


PRECISIONS DIVISION, BOURNS, INC., 
1200 Columbia Avenue, Riverside, CA $2507. 


Phone: 714 781-5122. TWX: 910 332- fests 


European Headquarters: Bourns AG, Zugerstrasse 74 6340 Baar, 
L eescteates Phone: 042 33 33 ae ess ee . 





For Immediate Application—Circle 130 For Future Application—Circle 20 
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